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ROLE OF GOVERNMENT LABS IN REGIONAL
DEVELOPMENT

TUESDAY, AUGUST 7, 1984

CoNGRESS OF THE UNITED STATES,
JoINT EcoNomic COMMITTEE,
Washington, DC.

The committee met, pursuant to notice, at 9:30 am., in room
1310, Longworth House Office Building, Hon. Daniel E. Lungren
(member of the committee) presiding. '

Present: Representative Lungren.

Also present: Robert Pr:emus, professional staff member.

OPENING STATEMENT OF REPRESENTAT[VE LUNGREN,
PRESIDING :

Representative LUNGREN. Good morning, T

Research in Government laboratorizs provides an _important
source of new ideas for the economy. These ncw ideas have enor-
mous potential to spur entregreneurial activities throughout the
Nation and in the regions where the labs are located. Many re-
gions, realizing this potential, are beginning to emphasize technolo-
gy transfer in their development sirategies. The Stevenson-Wydler
Act, by requiring Government agencies and labs to transfer tech-
nology and disseminate information about the commercial poten-
tial of their research, is'aiding this process.

The hearing today will explore the technologf: transfer issue
from the perspective of Government laboratories. The committee is
particularly interested in possible barriers to entrepreneurial spin-
off activity from Government-funded research, and the type of en-
vironment within Government labs that is most conducive to tech-
nology transfer. Patent policies, licensing procedures, responsibility
for tec .nology transfer, and joint venturing are topics that will be
discussed.

The central question concerning America today is how to encour-
age technological innovation so our economy can compete. The im-
proved flow of technology from Government research can be an im-
portant component of this national innovation policy. Finding ways
to improve technology transfer without sacrificing the mission re-
quirements of Federal agencies is the major focus of this hearing.

I am pleased to announce that we have appearing today a group
of nationally recognized experts and practitioners on these issues.
Mr. Clarence Brown is Deputy Secretary of the Department of
Commerce, a former Member of Congress and a former ranking Re-
publican member of the Joint Economic Committee. Mr. Brown, we
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are delighted at your appearance before the committee today, and
we are looking forward to your testimony. Other witnesses include
Colonel Paul Theuer, U.S.. Army Construction Engineering Re-
search Laboratory; Mr. George Dacey, Sandia National Laborato-
ries; Mr. Charles Miller, Lawrence Livermore National Laboratory;
and Mr. Edward Malecki, University of Florida.

Gentlemen, we welcome you to the hearing and look forwar. ‘o
your testimony. ,

First of all, we will hear from a former colleague, someone who
helped me when I first came to Congress, Mr. Clarence Brown.

STATEMENT OF CLARENCE BROWN, DEPUTY SECRETARY,
' DEPARTMENT OF COMMERCE

Mr. BRown. Good morning, Congressman. I am delighted to have
a chance to meet with you this morning and with this historic and
significant committee which I served on for 13 years while 1 was in
Congress, -and discuss the role that Government laboratories could
play in regional economic development. Because of the Commerce
Department’s fovernmentwide responsibilities for technology
transfer and r .cent policy, I want to address the Federal laborato-
ry sgstem as a whole in my remarks this morning.

The U.S. Government owns and operates—or has contractors op-
erate—nearly 400 laboratories. These labs employ from 10 to over .
5,000 employees, a total of over 200,000 people, 83,000 of whom are
full-time professional scientists and researchers. We are the single
largest emrloyer of that class. The labs spend about one-third of
the Federal research and development budget or about one-sixth of
-all the R&D funds spent in the United States.

Although the labs are part of a rich tradition of Federal scientif-
ic activity dating back to the earliest days of our countr'i:, most of
the labs are relatively isolated from the private sector. This isola-
tion problem has been addressed in sever il reports, including the
May 1983 Report of the White House Science Council’s Federal
Laboratory Review Panel, also known as the Packard Report.

Last February, the Department of Commerce issued a report on
the Government’s accomplishments under the Stevenson-Wydler
Technology Innovation Act of 1980. The report commends the Fed-
eral agencies for doing a valuable job of providing information,
advice and technical assistance to State and loca! governments and
to the private sector. The report points out, however, that the agen-
cies are not doing nearly as well when it comes to using their in-
ventions as a basis for technology transfer and collaboration with
private industry, largely due to a lack of decentralized authorities
and incentives. Other recent reports preseni the same conclusions.

Several years ago, Congress passed a law-—the Dole-Bayh Act—
which permits small businesses and nonprofit organizations—that
is universities—to own inventions that result from Federal R&D
funding. Under earlier policies, the Government took title to most
inventions it had funded, then for a variety of reasons did little if
anything to promote the commercial use of those inventions. The
new Dole-Bayh law allows universities to own inventions they
produce with Government funds and to pay a share of royalties to
the inventors, frequently professors and even students. As a result
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of these incentives, nearly all universities with significant research
programs are now marketing their inventions. ‘

As the universities began to promote inventions, they found that

otential licensees were often interested in contributing to the
uture projects of the university, faculty, or the inventors them.
selves. For many universities, this raised serious ethical issues
ranging from conflicts of interest to freedoms of inquiry and publi-
cation. :

By and large, the universities have resolved these issues, and are
receiving ever-increasing amounts of gprivate sector support related
to the inventive results of the Government funded research they
have done. The new law provided the four ingredients most neces-
sary for encouraging successful transfers of inventions to industry:

One. An incentive for an inventor to report an invention and
participate in its future development for commercial use.

Two. An incentive for a university to patent and promote com-
mercial use of a federally funded invention.

Three. An incentive for a firm td invest in an invention derived
from federally funded research because of the protection provided
by a university license.

Four. Authorities for a university to negotiate a license and the
follow-on collaboration necessary to increase the chances that com-
mercial use will be a success.

The Federal laboratories are much like universities. Since they
can produce no products, their inventions must be transferred to
industrial concerns if the public or the inventor is to benefit in any
way. But the need for a Federal lab to transfer technology is no
assurance that the innovation will occur. The fact that a Federal
lab is involved is often a serious barrier to innovation.

At a minimum, a successful innovation requires a problem in
need of a solution; an invention that solves the problem; an effec-
tive advocate of the invention; the necessary investment for devel-
opment, production, and marketing; and the management skills to
put them all together, The innovation chain works best when all
the links are within a single private company and there is no
transfer at all and everybody has their job to do in the process. The

roblem of transferring technology from a university or a Federal
aboratory to the private sector is difficult primarily because it 'n-
volves links between parties that are not accustomeg to working to-
gether in the same way, frequently don’t even speak the same lan-
guage.

Universities have found that the innovation chain cannot waork
for their inventions unless they strive to make all links work as
well as possible. This often includes collaboration of the inventor or
the university laboratory directly with commercial firms in further
development. That's the concept for many universities and also the
concept in some cases for the private sector.

The best way to get more new technological products for regional
economic development, national growth and international competi-
tiveness we nee({ out of the dollars spent on the Federal labs is to
open their doors to collaboration with the private sector.

In the Washington area, the National Bureau of Standards,
Montgomery County, MD, and the University of Maryland have re-
cently emburked on a joint effort called the Center for Advanced
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Research in Biotechnology. The center is designed to meet the sef)-
arate objectives of all the participants more effectively than would
be possible by the parties working alone. The benefits—regional
and national economic development, improved education and train-
ing, and better service by a Federal laboratory—will all be made
possible through collaboration. .

The Department of Commerce has recently announced it is now
allowing proprietary work and joint research to be conducted by

. American firms in its National Bureau of Standards facilities. For

example, we are currently underway on equipping the NBS reactor
out at Gaithersburg with a cold neutron source, one of three
planned in the world. The French have one, and the Japanese are

.investing heavily in one. Ports on the source would be made avail-

able to other researchers includin% commercial firms on a full cost
recovery basis with compensation for the Federal employees.

Most Federal agencies do not believe they have the authority to
let their laboratories enter into such arrangements, or they fear re-
actions if thgf' do. I must confess we had some second thoughts our- -
selves. The National Bureau of Standards is unusual in that it has .
the authorities it needs to enter into most of the types of jeint ar-
rangements that are desirable. ’

Some other Federal laboratories recognize the problem and are
asking for decentralized authorities they do not have. Even in the
Department of Defense there are labs that could benefit the public
by involving industry in the development of products thet have
both civilian and military applications. They see that this could
spread the development cost, reduce it for the Government. It could
also lead to more commercial prod:cts being made available to
meet ‘DOD procurement requirements off the shelf, and generally
im'grove the process of getting the invention into private hands.

his is where regional econo'nic development comes in. Many
States and localities are developing higb-tech research and indus-
trial parks. For new businesses and jobs to be created, much of the
technolo%ical base will have to come from the Federal labs. This re-
quires allowing the laboratories to deal directly with business firms
in their geo%raphic area or with firms that are interested in the
labs' fields of research. ‘

Let me just conclude by citing a specific example out in my own
State of Chio in the area that T used to represent in the Congress.

Wright Fatterson Air Force Base has many of the more sophisti-
cated laboratories of the Air Force Systems Command, the com-
mand that develops weapons and avionic systems and so forth.

In the university community in the area and with the coopera-
tion of one of the communities and townships and one of the coun-
ties near Wright Patterson they are developing an industrial park
which will be used as a research center for spinoff of things discov-
ered at Wright Patterson Air Force Base.

Recently when the Canadian airliner caught fire because ~f ap-
parently some problem in the lavoratory of the plane, whether it
was induced by mechanical failure or a passenger smoking in the
lavoratory I'm not sure, but when that plane caught fire in the air
and was forced to an emergency landing and therc was some loss of
life and injury, it occurred to me to wonder whether some material
that had bean produced by the materials lab of the Air Force Sys-
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tems Command out at Wright Patterson had ever been transferred
to privete usage. That was flame-retardant material which is used
in military aircraft and I must say that to this day I'm not sure
~ that that process ever benefited adequately the private airplane
sector. But it is a good example of the kind of thing that can be
accomplished by-opening up leboratories to this kind of relation-
ship with the private sector and we are going to try to see what we
. can do in Commerce to develop it in all of our laboratories.
[The prepared statement of Mr. Brown follows:]
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PR¥PARED STATEMENT o CLARENCE BROVYN

‘1 appreciate the chance to meet with you today to discuss
the role Government laboratories could play in regional economic
development, Because of the Commerce Department's Government-
wide responsibilities for technology transfer and patent policy,
I would like to Jiscuss the Federal laboratory system,as a whole.
I believe that an overall view of what the laboratories might
contribute by way of technology transfer and-private sectcr
collaboration should be uvseful to the Committee, especially in
view of the labs' potential for increasing the cquntry's
international competitiveness, position.

The Government owns and operates nearly 400\1aboratories.
These labs range in size from 10 to|more than 5000 employees,
They employ over 150,000 people, some 60,000 of whom are full-
time prcfessibnal scientists or resparchers, Many of these labs

are ploneering in such fields as medicine, space, agriculture,

‘weather, forestry, defense systems; safe.r, environmental

sciences and basic research.

There are also more than 25 Government-owned laboratories:
run by contractors for the Department of Energy that employ an
additionai 62,500 people, nearly 23,060 of whom are professional
scientists and researchers. A

Together these labs spend about one third of the Federal

- research and development budget or ahout one sixth of all the R&D
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funds spent in the United States, They are part of a rich

tradition of Federal scien;ific activity that dates back to the
early days of our country. Unfortunately, the tradition of most
of the labs includes relative igsolation from the private gector,
This tradition of isolation must be broken if thé laboratories
are to make a significant contribution to regional ecoromic .
development,

The\problem of the isolation of Federal lubs has been
addressed in several recent repokts, The May 1983 Report of the
White House Science Council Pede*al Laboratory Review Panel
(the packard Report) Recommendatﬂon Number 5-2 states;

R&D interactions between Fedéral laboratories and industry

should be greatly increased by more exchange of knowledge

and pergonnel, collaborative projects, and industry funding

of laboratory work, provided an overgight meehanism is

established to prevent unfair competitive practices.,

The Department of Commerce was required, by Section 5 of the
Stevenson-Wydler Technology Innovétion Act, to submit a report to |
the President and Congress on the Government's ‘activities and |
accomplishments under the Act., I include a, copy of ‘the report as.;
an appendix to my testimony.

In brief, the reporg stateg thgt although the agencies are
doing a c:editable~5ob of providing information, advice and
technical assistance to State and local dovernments and the
private sector, they are not doing nearly as well when it comes
to using their qatented inventions as a basis for t.echnology
transfer and coliaboration with the industry. As I will explain,

this is due, in large part, to a lack of decentralized
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authorities and incentives, complicated by the centraiization of

patent licensinyg activities. '

There s érecedent for doing what the Government has to do
to increase private sector collaboration. Several‘years ago, -
acting on the example of the Department of Health, Education, aﬁd
Welfare, Congress passed a law--the Dole Bayh Act--that allows
sm@ll Lusinesses and nonprofit organizations to ownsinventions

thkt result from Federal R&D funding. B
'::Unaer earlier policies, the Government usually took titleyto
the\invéntions it had funded, then for a variety of reasons, gid
litéle if anything to promote their commercial use, The Dole-
Bayp\Act coincided >§th a general tlghtening of budgets, so
universities were quigk to récognize inventions as assets thaﬁv
couldﬁpe licensed and converted into income, Near{y all of the
universities with significant research programs established
patent licensing offices to markqt their inventions.
o The Act also required a portion of the royalties to be
shared with the inventors. This incentive broadened the interest
of university researchers from publication (which can somet imes
destroy the patentability of an invention) to seeing that their
ideas are actually commérﬁialized.

.v Most of the universities establighed pateﬁt licensing
offices which began contacting private industry 'to promote the
univeéQities' patented inventions. As these university-industry
relatio;shipa developed, the universities found that potential

- licensees were often interested in the future work oﬁ\the
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inventors, Sometimes this took the form of offers to gupport
additional developmental work to prepare the invention for

v comnercial use, At other times, potential licensees were
interested in supporting researcn beyond that which had led to

y the invention, )

Por many universities, these offers appeared to create a
sgrtous dilemma, The idea of direct involvewent of uriiversity
faculty and facilitlies in commercial enterprises gseemed to be a

v violation of traditionairindependent study, 't was feared that

priva» sector fundsg provided as 4 resull of the profit motive
wight .nfluence the direction and independenc.. of regearchers,
toncerns existed abouc the conflict betwer | private inaustry -
avce for confidantiality Lo protect patentubility and the
academics' soc1l.! 'nterest in advancing knowledge and the
personal desire to actain recognition--the "publish or perish"
syndcome, Conflict of interest situat {ons within faculties also
presented conceran, as cid priotities of stuaent curricula versus
Indust:ial investment in the institution.

I am not diminisking the importai.ce of these concerns when I
say tha* '[2 universities are finding ways to manage them.
Polici=gs daveloped %o handle these usncerns'differ. Rut
“niversities have generally concluded that thers isg nothiag
inherently incompatible with, on tne one hand, accepting priva;e
gsector funds from royalties on university paiLents or support for
profit-notivated research, and, on the cther hand, the training

°f aziectists to meet society's needs. In some respects, private
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fuhds bring less conflicts than Federal funds bring.

As the universities deveRQépd policles rela.-.ng to the
private sector, the prtvaté gector firms found the universities
to be much more business-like in two respects that are vital to
effective technology transfer, First, the university patent
licénsing officers (who have come to fulfill a much broader role)
now negotiate from a better understanding of what the university
can and cannot do, If a Government funded inveﬁtion is involved,
clear ownership of the éatent allon the university to make
agreements without the uncertainty and time loss of review by a
Fed;ral agency, This certainty is vital to successful
negotiations,

Sacond, Lf continued research involvement by an inventor or
the univergity laboratory in the innovation process is desired by
the licensee, the universities are now willing to work out
reagonable terms, In many cases, there is no substitute for the
inventor's special knowledge, insights and dedication,

I don't mean Lhat Federal patent policy can take all the
credit for bringing academia and business into closer
coope{:ationn For years, a few farsighted universities have
pioneered the types of cooperation that have led to Bilicon
Valley, Route 128 and the Research Triangle, In soné happy
gituations, there has been close cooperation betwern universities
and industrial concerns for years., What the new Government

patent policy did was help and prod all universities to use the

results of Government funded research to promote the
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opportunities of industry collai..ration,
The Federal patent policy of the Dqle-Bayh Act provided the

- four ingredients most necessary for successful transfers of

inventions to i{ndustry:

1, An incentive for an inventor to report an invention and
participate in its future development for commercial uge,

2,  An incentive for a university to patent and promote
commetrcial use of a Federally-fundeg invention,

3. An incentive for a private firm to invest in a
Federally~funded invention based on the protection provided by a
university '{cense, ’

4, Clear authority for a univeréity to negotiate a license
and the follow-on collaboration necessary to increase the chances
that commercial use will result,

The Nederal laboratories are much like universities. Since
they produce -no products, their inventions must be transferred to
industrial concerns if the Public ig to benefit from them,

The research and development programs of the laktoratories
and the inventions they produce fa1l largely into two broad
categuries: First, those to meet public needs in arecas of
commerce, agriculture, public health and safety and environmental
protection; and second, those which have Federal responsibility
tor rhe defense and space programs,

tn the first cateqory, which includes such items as vaccines
to {revent diseases, there is a ready market for inventions,

Firms will compete for the right to produce and market such

Q
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products. Relatively few Government laboratory inventions are in .
this category since a small portion of the Federal R&D budget is
required to support this type of work. Improved gyovernmental
collaboration and cost sharing with industies and universities
could allow Government labora;éries to accomplish much more
without increasing budgets.

Since the Government is frequently the sole buyer--or at
least the primary purchaser--of -end products using inventions in
the second category, it is very difficult to establish a market
value for the patents because commercial usage may be slow to
deveolop if at all, In some cases, however, the inventions have
private sector uses that can be exploited without detracting fram
their value to the Government., It is in the space and military
areas where the conmercial economy appears to be missing out on
opportunities to benefit from some really important new
developments.

Transferring inventions for which there is not an obvious
and immediate market is sometimes a difficult matter in which the '
Government has not done well so far, The Department of Commerce
runs a patent licensing program as a service for all agencies
wishing to use it, So far, nearly all the inventions licensed by
Commerce for private development have been the ptoducts of
research to solve significant problems where there was an obvious
walting market,

Two conclusions are clear: Government is not as good a

marketer as the private sector, and the world does not always

ERIC
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4 beat a path to the door of an inventor of a better mousetrap,
Sometimes, the private gector is not alert to the
significance of a new technology o: not willing to use an

invention that will improve or render obsolete their current

product before the expected end of the product's useful life,
Frequently, a company that develops and markets new

products has access to more ideas than it has capacity to use,
Such companies have established procedures to screen inventions
and select the fey in which they can afford to invest,

Inventions often pass the screening process primarily because the
advocate is inside the company--perhaps the inventor himself,

It ig important to remember about the innovation process
that invention is merely one of the first steps. The investment
that led to the invention is typically about ten percent of the
total investment that will ultimately be required to produce and
market a successful product, .

The problems of transferring technology can present serious
barriers to innovation,

‘ A successful innovation requires a problem in need of a
solution, an jinvention to solve the problem, an effective
advocate of the new idea, the wherewithall to finance investments
in development, production and marketing and the management
skills to put these parapetetic processes all together,’ of
course, the innovation chain works easiest when all the links are
within a single company and there is no transfer at all. The

problem of transferring technology from a university or a Federal

¢
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laburatory is difficult primarily because the chain involves
links between parties who are not accustomed to workinyg together.
The advocate sometimes does not even have the opportunity to
communicate with those who mugt be convinced.

To gain more out of the dollars spent on Government labs,'to
achieve more regional economic development, and to produce more
technological™products for nationai economic growth and better
\\énternational competition, Qe must open doors of more public
institutions to collaboration with the private sector,

‘ In the Washington area, the National Bureau of Standards,

\ Montgomery County and the University of Maryland, have recently
‘ambarked on a collaborative venture in biotechnofogy. The nev -
j>hture-—called the Center for Advanced Research in
Biotechnology-~i8 designed to meet the separate objectives of the
participants more efficiently and effectively than would be
possible by the parties working alone, |

In the partnership, the National Bureau of Standards gains
easy access to blological experts and facilities through
collaboration with universities and industry. Through this
means, the National Bureau of Standards expands and diversifies
its services to U.S. industry, and improves its technology
transfer, all crucial to the development and commercialization oﬁq
biotechnology in the Nation as a whole,

This venture will also give the University of Maryland the
opputtunity to extend its educational and training services to an

area of public need and high potential, in an arrangement which

18
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wlll alto give it improved Lccess to experts in measurement and
physical sciences who have ties to industry, .

The benefits to b& derived-~regional and Natioual economic
development, improved eéucatiOn and training, better service by a
Federal agency are all made possible through the pooiing of
resources and unique strehgths, ot

As another example, the Department of Commerce has declded
to allow proprietary work ! and joint R&D to be conducted by
American f£irms in the National Bureau of Standards facilities,

NBS has unique facili£1es'wﬁere proprietary work might bhe of
interest to the private gector, For exarplem, in the materials
science area we are currently eviewing plans to equip the NBS
reactor with a cold neutron source,

Ports on the cold neutron source would be made available to
private firms for proprietary work in exchange for their
equipping the ports and making one third of the time available to
other researchers, A chance would also be provided for other
firms to corduct proprietary experiments.,

NASA and several DOE laboratories have also decided to allow
use of their unique facilities by private industry for
proprietary work, and we would encourage a.l Federal laboratories
to make similar arrangements where it is possible,

For many laboratories, the main problem is the lack of
decentralized authorities, Many governmental agencies do not

believe they have the authority to delegate a technology

management role to their labs, or they fear reactions 1ﬁ they do.

\
\
\
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By technology management, I mean such responsibilities as
negotiating patent licenses, entering into collaborative research
agreements, assigning rights to inventions that may result from
collaborative Arrangements, and using royalties to reward
inventors, The National Bureau of Stgndards is exceptional 1p
that it has a tradition of private sector collaboration and it
has the authorities it needs to enter into many of the types of
collaborative arrangements*&e believe are desirable.

Some o:her laboratories recognize the authority problem and
are seekirg the decentralized authorities they do not have today.
Even in the Department of Defense there are labs that want to
involve industry in the development of products which have both

civilian and military applications, They see that this could

" reduce development costs and lead to commercial products

avallable off-the-shelf to meet DOD procurement requirements,

Here is where regional economic development comes in. Many
States-and localities are developing high-tech research and
industcial parks. New businesses and jobs are being created at
record rates, Much of the technological base for this growth has
come from Federally funded research and development.

The growth is good, but the country needs more, particularly
in some regions., The U.S. leads the world in the percent of
Gross National Prodict that we spend on ﬁ&D. About half of the
total is private; about half is funded by the Federal Government,
Much of the Federal expenditure is 1n‘§he defense and space
areas, Many of our present industries are founded on technologies
developed originally for military purposes, We must f£ind wass to
get the new technologles that have potential civilian uses out
into the economy faster.

To do this, technoloyy transfer must be made as simple and
direct as possible to be compatible with the innovation ptocess
of the Amerjcan economy. This means allowiné.the laboratories to
deal directly with businesses f£irms which are interested in their

fielda of research,
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Representative LUNGREN. Thank you very much for your
testimony. ’

In the last page of your summary testimony you say that most
Federal agencies do not believe they have the authority to let their
laboratories enter into such arrangements or they. fear reactions if
they do. Is it more a problem of perception or is it that we in Con-
gress have not gliven them the authority that's necessary?

Mr. BRowN. I think it's a problem of perception, but I think it
would hélp if the authority were spelled out. When we undertook
to open up the Bureau of Standards laboratories some months
ago—and the process is not quite in action yet, but we have inter-
est expressed and have our rules laid down for how we will func-
tion—we based it on the approach that NASA took and the legis!a-
tive authority that they were given when they were created. "

Not all the laboratories created by the Federal Government in its
Listory have those same rights or authorities. .

It seems to me that that ought to be spread through the Federal
Government generally and the best way to do that is Federal legis-
lation giving them that authority. But I think many laboratories, if
they just look, will discover that they already have'the right. It’s
just that habit and background have meant that they haven’t done
it because the laboratory may have been started for a.specific
single purpose and the idea of cooperation between the: Federal lab-
oratory and the private sector never occurred to them. Algo, there
are some conditions generally written in Federal law that need to
be addressed also, where the Federal employee is not supposed to
participate with the private sector in such effort.

Representative LUNGREN. Generall speaking, is the Stevenson-
Wyc‘i’ler Act sufficient to allow most ofy these agencies to be coopera-
tive? _

Mr. Brown. Well, the Stevenson-Wydler Act certainly encour-
ages it. I'm not sure that it solves all the problems that we have in
the area, but it certainly is helgful in that regard and it makes it a
matter of national policy and that, of course, motivates the Federal
Government., ‘

Representative LUNGREN. You have already mentionefl that in
your own former congressional district there was opportunity for
some of this cooperation between Wright Patterson and others. As
a general matter, in your opinion, is technology development for
the military transferable to the private sector?

Mr. BrowN. I think there’s a lot that is. A list of some of the
laboratories, for instance, that are in that area would include fuels
and lubrication technology; as I mentioned, materials laboratory.
They do work in ceramics. If we could solve the problem of the ce-
ramic engine for automobiles and aviation, we might very quickly
seize back leadership in the automobile industry. And there are
other such laboratories that relate to the biomedical impacts of
flight and even space activities on individuals. All these are areas
that contribute to transferable knowledge that can be helpful both
for commercial use and also for medical activity.

Representative LUNGREN. You mentioned that collaboration be-
tween the public and private institutions ig necessary to improve
technology transfer. Can you give us some specifics as to the type
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of a;rangements that might be necessary to carry out that coopera-
tion!

Mr. BrowN. Well, first, there is the need clearly stated by the
‘Congress for authority to be granted at the laboratory level to ar-
range for these collagorative agreements with the private sector,
including such things as patent licensing authority to be allowed at
the laboratory level. That’s usua!'v not centralized in agency head-
quarters, and that means that the bureaucratic process tends to
slow it up. Conflict of interest rules now prevent Government em-
ployees from contributing to commercial development of their in-
ventions while employees remain in their jobs. It seems to me that
ought to be clarified. Many people who have a long-time invest-
ment in Federal service don’t want to leave it, but they also don’t
want to be denied the opportunity to benefit personally from their
efforts and their inventions. '

The narrow mission statements for laboratories often include
- pursuing commercial uses for technologies they create. Perhaps
that commission should also be given to the Defense Department
where obviously there are security issues involved. Such issues, of
course, existed—at least were perceived to exist—when the space
program began.

I think both the Bayh-Dole and the Stevenson-Wydler bills pro-
vide the odeortunity for those incentives. Perhaps a restatement of
them would help, in the legislative sense.

I understand there is legislation that's been introduced in the
Senate which is under consideration, and it would move toward es-
tablishing policy and procedures throughout the Government in
this regard that would be worthy of consideration.

Representative LUNGREN. As I understand it, the Dole-Bayh law
gives title to those inventions with respect to small businesses not
in the province of universities, therefore leaving out larger com-
mercial concerns. There has been some legislation to extend this to
all companies regardless of size, but to this point it hasn't moved
very far here in the Congress.

Do you have any impression as to what the impact would be if in
fact there were legislation on this.

Mr. BRown. Well, I must say that when we decided to open the
Bureau of Standards laboratories for commercial use, some of us
hoped that the use of the laboratories would be solicited by the
“Little Sisters of the Poor” rather than some of the larger oil com-
panies on the theory that the public relations involved would be
more desirable. But the fact is that like the laboratories themselves
historically financed by the Federal Government, some of the
larger corporations arc the ones most likely to have the problems
to solve as well as the resources to put into the laboratories.

I don’t see how you can easily draw the line between large busi-
nesses and small businesses. As a matter of fact, if you wander
through the Governrnent agencies and ask for a definition of small
business, you will get a variety of definitions. So I think it's going

to be a hard line to draw in this regard.
" We made the decision in the Bureau of Standards that we are
not going to limit availability to large or small, but rather on the
baais of a normal contractual bid. We don’t want somebody to tie
up the laboratories indefinitely and prevent competition. So, in
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connection with the cold neutron reactor, we are building several
.+ bays so a number of private sector groups can work at the same
' time. And we don’t draw a line between universities who may want
to do pure research and the businesses that may want to do a spe-
cific kind of research for their particular need. We are going to do
it on a full cost recovery basis so that there is no problem with
anybody being given a subsidy by the use of the laboratory because
it’s paid for everything they want to use. Companies will be able to
hire, in effect, the personnel who run the equipment at the Federal
. 'laboratory to do the work for them. That is, Federal employees will
i contribute their normal pay, and the personnel in the la oratory
who is doing the work will leave the notes and his knowledge of
the activity with the company and not necessarily transfer it to the
laboratory itself, although that can be negotiated between laborato-

ries depending on the kind of work they do.

The objective of the proprietary use of the Bureau of Standards
laboratory is that the private sector institution, whether it is a el-
eemosynary institution or private institution, large or small, would
be able to use the laboratory for its own proprietary research and
ultimate development of an invention or patent to further advance

1 the technical knowledge it already has.

The reason for that is the NBS laboratory is so unique. We think
it is literally wrong at a time in which we have such intense com-
petition between American interests and other national interests in
the economic field, the trade field among others, to deny the use of
that very sophisticated laboratory to our American competitors.

Representative LUNGREN. You mentioned earlier about regional
laboratories and their cooperation with universities or businesses -
in their area. Are we in government generally going about. it in

* . such a way as to ensure that foll:s outside the regional area get a

* “crack at it and an opportunity to know what’s going on and have
an opportunity to participate? Obviously there are finite resouarces
and finite opportunities for partici'{‘)ation as in many things that
the Government gets involved in. There are those who are lucky
enough to be selected and those who are not. Is there sufficient
knowledge out there within the business comniunity to know of
these opportunities, at least to your satisfaction?

Mr. BRowN. NTS has that responsibility for the Federal Govern-
ment and it is a Commerce Department activity, one of the many
different organizations that are housed in the Commerce Depart-
ment. They do it through a series uf different things such as publi-

*  cations which help businesses locate what they need in the way of
laboratories or in the way of fecilities that are available in which
thley might be able to participate—both university and Federal fa-
cilities. '

We need more work done in this area clearly, and one of the dif-
ficult things that the Federal Government has to do and doesn’t
always do very well is to relay information from the government to
the private sector.

I am amused by an unrelated example of how effectively U.S.A.
Today takes Census statistics and makes them interesting and
colorful, and we don’t do that. The Federal Government document
that has those basic statistics looks about as interesting as the av-
erage telephone directoy white pages, and the effort for us to be
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able to categorize things and do things is a continual effort within '

the Department. I'm trying to spark that up a little bit as a person-
al matter.

But, in addition, our need is to use the networks available in the
private jector such as trade journals, trade publications, and the
trade associations themselves. I am interested sometimes to find
out that a trade association--where maybe a major firm in that
trade association is using a government patent—is unaware of the
process by which the transfer of information is made available. So
there's a lot of work to be done in the area. :

Representative LUNGREN. Is there anything we need to do in the
Congress with respect to that or is that just gettir? the process fur-
“ther down the line? '

Mr. BrRowN. I think hearings like this help, but the thing that
the Congress could do is to look at further legislative enhancement

of the legislation that's already heen passed to be sure that the

Federal laboratories themselves are now in the process.

What you did for the universities has been very helpful in this
regard in the Bayh-Dole bill and also in the Stevenson-Wydler Act.
Now we need a little boost for the Federal laboratories to be en-
couraged to do the same thing that the universities are doing. and
for their mother agencies, their host agencies, to give them the au-
thority that they need to do that at the laboratory level.

Representative LUNGREN. You mentioned that one of the keys, if
not the key, to successful laboratory-private sector collaboration is
in the structuring of the deals to provide incentives for both par-
ties. '

Do you have some general thoughts for us on how those deals
should be structured so we could encourage this type of collabora-
tion in technology transfer without undercutting or subverting the
mission orientation of the labs themselves?

Mr. BRown. The variety of deals depends literally on the labora-
tory and private sector interests, but there are some basic rules, I
guess, or basic approaches. _

First, the authority for the laboratory to enter into the arrange-
ments is important. It ought to be given to them at their level
rather than at the level of the agency headquarters as I indicated.

Second, it needs to include some private sector arrangements or
clear understandings about how the private sector will make reim-
bursable use of the unique government facilities.

Third, the licensing of lab inventions to private firms has to be
covered as the agency would like to have that dene or limited—in
the case of the Defense Department—on security issues. Lab coop-
eration with general partners of research and development limited
. partnerships to develop laboratory inventions ought to be author-
ized, Cooperation with State and local governments to develop
high-technology programs cettainly could be related to the labora-
tories, and couldp be an authority the laboratory would be given.
This would allow laboratory employees to aid businesses in devel-
oping their inventions into commercial projects or products, and
would assist those firms that are developing laboratory originated
technology, or that are receiving incubator services from the uni-
versity or a unit of government. This ought to be spelled out in the
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authorities or in the agreement that is made with the private
sector. - : S :

There’s a wide variety of poss:bilitizs that we could go on and on
‘with. But I would just say that the broadest authority possible for
the local laboratory would be what they need to develop the unique
kind of relationships that they could have with the various private
businesses that they would be working with.

Representative LUNGREN. I want to thank you for appearing and
being sort of our kickoff witness in this series of hearings. As you
know, we're trying to look into the question of entrepreneurship

and innovationp and not trying to be repetitious of anything other
committees have done. One of the areas we wanted to focus on for -

one heating is Government labs. I think that’s something that a lot
of us don’t pay much attention to. Members of Congress have news-
letters and send out a lot of information on a lot of different
“ things, but I'm not sure many of us have ever sent out information
to our constituents about the possibility of information and coop-
- eration with Government labs. It's an area that I wasn't very
aware of and we can. raise the level of awareness of many of the
members as well as peoile throughout the Government process.
Maybe we will assist in that. It is a resource obviously that ought
to be used in this whole area of innovation and one that has not
been used to the extent possible, at least to this point.

Mr. BrowN. As a personal matter, I think we are living in a very
exciting time. A lot of people are put off a littie bit by what's going
on, the heavy competition going on in the world and the technolog-
ical development between our country and countries that lack the
resources unlike our situation. The Japanese qualify perhaps in
that regard, but also developing nations that have been considered
to be pretty slow in development historically, like the Koreans and
Taiwanese are now getting into technology development very rap-
idly. And for us to keep the leadershilp that we need, we need to
use all the resources we have available to us, and we have some
very fine resources in the Federal laboratories.

One of the problems is tkat historically the Federal labs have not
been motivated or excited by the kind of competition that we now
face in the world. That transference of excitement is done almost
on a man-to-man or person-tol-\i)erson basig. We think we get a lot of
that done by the example of NBS, and wé are going to work at it. I
think we have got some of the folks at NBS excited about it, and
we think we can excite sone other people in some of the other Fed-
eral laboratories. We appreciate your help and interest in it.

Representative LunaREN. Thank you very much for appearing.

Next we will have a panel of experts and ask them to come to

‘the table; Mr. George Dacey, president, Sandia National Laborato-
ries; Mr. Edward J. Malecki, associate professor, University of Flor-
ida; Mr. Charles Miller, Lawrence Livermore National La oratory;
and Col. Paul J. Theuer, commander, U.S. Army Construction En.
gineering Research Laborator‘y. ,

We'll just start from my left to rifht. Would each of you male a
presentation of somewhere around [0 minutes and then we can go
to questions and answers of the entire panel, and I certainly hope
Kou doti’t all agree. I'd like to get some disagreement here and

ave you respond to one another’s points of view. I have found it
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much more effective in hearings to have those who disagree to be
on the same panel at the same time as opposed to me trying to re-
member what question I should have asked based on a comment
that was made by one of you an hour or 2 hours before. So if we
could start with Colonel Theuer and make a presentation of about
10 minutes and then we will go down the line and then go to ques-
tions and answers. '

STATEMENT OF COL. PAUL J. THEUER, COMMANDER AND DIREC-
TOR, U.S. ARMY CONSTRUCTION -ENGINEERING RESEARCH LAB-
"ORATORY [CERL], CHAMPAIGN, IL, ACCOMPANIED BY LOUIS R,
SITAFFER, TECHNICAL DIRECTOR

Colonel THeukr. First of all, I'd like to introduce my technical
director, Mr. Louis R. Shaffer, who's largely responsible for a lot of
success our laboratory has had.

Good morning. I am Paul Theuer, commander and director of the
U.S. Army Construction Engineering Research Laboratory located
in Champaign, IL. We are an element of the Army Corps .f Engi-
neers. I am pleased to be able to describe the role of a Fe-leral labo-
ratory in regional economic development through technology trans-
fer and I would welcome any questions you may have. :

USA-CERL is one of four research laboratories in the Army
Corps of Engineers. My mission at USA-CERL is to find the best
ways to plan, design, build, operate, maintain and repair buildings
for Army installations worldwide. To accomplish this task, USA-
CERL must be an industry leader, advancing the state of the art in
engineering architecture, and all building construction related pro-
fessions, including management, economic and environmental sci-
ences. My mission, by its very nature, lends itself readily to tech-
nology transfer and innovation within both the military system
and the private sector. I plan to highlight several examples this
morning that show how our research contributes not only to our
military mission but also, through technology transfer under the
authority of the Stevenson-Wydler Act of 1980, to the enhancement
of the civilian sector technology base and to the creation of jobs in
the economy.

The concept of technology transfer means different things to the
public and private sectors. Within the military system, technology
transfer means taking that extra step in the R&D .process to assure
that the R&D product gets into the hands of the military user.
USA-CERL products include items of hardware, computer software
and technical information and data. Each of these are transferred
to the military user through commercialization or through building
specifications controlled by the Army. Computer software technolo-
gy or computer products are transferred through computer soft-
ware centers. Botﬂ Government and private sector users alike have
equal access to these centers. '

Information or technical literature developed by the Defense De-
partment and other Federal laboratories is made available through
established information systems such as the defense technical in-
formation sysiem and the national technical information system.

I believe that USA-CERL has been particularly successful in
making Government developed technology available for public use.
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For example, on May 25 of this year we issued the Army'’s first two
licenses for patents held by the Corps of Engineers. One license
was for a device called the weld quality monitor developed at USA-
CERL at a cost of $500,000. This device describes the quality of a
weld as the weld is being placed. When tested in prototype form on
the a,sembly line for the K’Il Abrams tank in Lima, Ohio, the weld
quality monitor demonstrated quality control savings of $4,500 rer
tank. Savings for the M1 tanks projected for fiscal year 1985 pro-
curement, some 600 in number, are estimated at $2.7 million. Com-
parable savings are possible for other military vehicles and systems
as well as on pipelines and pressure-vessels' in the private sector.
As a result of an artic which we submitted to a professional jour-
nal describing the weld quality monitor, we were contacted by Na-
tinnal Standard Corp. of Niles, MI, which expressed intere! ip {he
development of the device. Qur discussion with National $‘4idacu
resulted in the issuance of a license which provides for a b porcent
royalty to the United States. While National Standard is still in
the development stage of production, the license of the device will
result in 50 additional jobs by National Standard and should result
in significant sales revenuec which would not have been possible
were it not for the license arrangement between the Government
and National Standard.

The vecond patent licensed by the Corps of Engineers on May 25
was the Ceranode; a small ..igh technology device that prevents ca-
thodic corrosion on buried pipelines, storege tanks, and waterfront
structures. This device was licensed after publication in the Feder-
al Register to APS Materials, Inc., in Dayton, OH, with whom we
had been working on other anodes. The license will also generate a
5 gercent royalty for the United States and will not only increase
APS’ work force from 30 employees to 142 in 1 year but also in-
crease their sales by an estimated $8.5 million. That converted into
royalties is $425,000 & year.

hus, technology transfer not only results in reduced manufac-
. turing and operating costs by users of these licensed devices, but
also generates jobs in the private sector and royalties for the U.S,
Treasury,

I'd like to cite, sir, from the Congressional Record of June 7, page
E2694, comments by Congressman Dan Crane, our Congressman. It
exemlpliﬁes the relationship we have with the legislative branch—
the elected branch, at the governor level, Senator Percy’s level, and
also Congressman Dan Crane’s level.

I quote:

Both the Army and the people of the United States will benefit from these inven-
tions. These benefits will cotne in the reduced cost of this nation’s construction, the
reduced cost of maintaining metal structures, and more structurally sound struc-
tures having a longer life.

‘These licensing agreements are a good example of how the Department of the
Army can work hand-in-hand with rrivate industry for the betterment of the
‘N-tion. Ry manufacturin Army-developed technology, private industry cun make
thoge techuologies available to both the tmy anl in untty alike. In doing eo, indus.
try can create new jobs and helﬁ stabilize local economies. Continued support of

Army research efforts—such as those goinq on at the Construction Engineering Re-
seurch Laboratory—is truly an investment in America through defense.

In the computer software area, USA-CERL does considerable
work in the development of systems to expedite time-consuming

R




24

processes such as are required for the preparation of environmen-
tal impact assessments and statements; energy efficiency assess-
ments; and facility management systems. One such system, called
“Blast”, enables the building designer to assess building design
energy efficiency early in the design process. The system allows a
designer to obtain extremely accurate data on building energy con-
sumption by inputing the thermal values of building materials, the
heat values of energy and light sources and the geometric structur-
al orientation of the particular desi%n under review. “‘Blast” is a
system which can be used in virtually any building design under-
taken by the Department of Defense or, for that matter, any build-
er in the private sector. This system has been 'u(hged by the Na-
tional Bureau of Standards to be the ‘“standard” for building
energy analysis and is currently being used in 47 computer centers
in the United States. These include such noted software firms as
McDonnell Douglas; Control Data Corp.; and Boeing Computer
Services. “Blast” is also widely used elsewhere in North America,
Europe, and Africa.

The Stevenson-Wydler Act of 1980 authorizes and directs Federsl
agencies to make available federally funded technology develop-
ments tn State and local governments, and to the private sector.
One way we have done this at USA-CERL is through close ties
with the university community, the Federal laboratory consortium,
professional societies, and the private sector. For example, 36 per-
cent of our $30 million program in fiscal year 1984 for research
will be conducted by university personnel. This relationship not
only helps us to do our job, but more importantly, provides us a
valuable two-way source of technology, and a natural outreach in
technology transfer. We have arrangements with no fewer than
nine major universities across the United States and we are negoti-
ating with others. The resources of our university connection is a
natural outlet for technical information and data of our products.
Among the professional societies, we have ties with major technical
committees operating in and outside the United States. The ex-
change of information and visitors enables us to integrate U.S. and
non-U.S. technologies to obtain the best of both worlds toward
meeting Army requirements for forces stationed in the United
States and throughout the world.

The bottom line in technology transfer, however, is getting full
utilization of what the Government has developed in the labs. At
USA-CERL, we are proud of our record of sharing federally funded
technology within the spirit of the Stevenson-Wydler Act. As a con-
sequence, the Nation as a whole has benefitted. We should bear in
mind, however, that while Stevenson-Wydler provides authority,
there also must be an incentive for the Government to transfer the
technology to the private sector and for the private sector to accept
the transfer. In my view, the best way to do this is to provide in-
dustry and the private - ‘tor with a vested interest in this technol-
ogy and allow commei iaji-ation through the marketplace. This ul-
timatel{ benefits the Ari'y as well as the economy in general.
After all, unless indust:, manufactures the item, be it a licensable

atent or nonpatentable tect.nology development, the Army and
efense Department cannot buy it. Furthermore, once the decision
to manufacture a product is inade, there are secondary effects such
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as job. creation and the development of domestic markets which
promote regional economic development. The transfer of computer
software technology requires similar incentives. In technical infor-
mation and data, it i3 a bit more difficult, but not impossible to
provide incentives through the development of a private sector
vested interest.

Once the technology has been developed there is a continuin
need to provide service after the sale. At USA-CERL we have haf
succesy with the establishment of industry run strateﬁic support
centers for several of the larggr software systems we have devel-
oped which provide access to both Government and private sectors
and also provide employment opportunities for local economies.

I should point out that a Government laboratory, such as USA-
CERL cannot do.the tagk of transferring technology ulone if region-
al economic development is to be achieved. We need to work with
the States who themselves have begun to develop such organiza-
tions, often around the university base, to find available technol-
ogies in Government laboratories that are trans rtable to their re-
spective States in support of local and regicnal economic develop-
ment. The State of Illinois has at least one such activity in comput-
er software established through a cooperative effort on the part of
the governor’s office and the State’s university system. The Sptate of
Oklahoma also has a similar effort devoted toward hardware which
employs a permanent staff that seeks out new technologies which
can be applied toward regional economic development these may
serve as models.

I might comment that we have had interaction with the State of
Ohio, the State of Kentucky, and the State of North Carolina.

The ultimate objective of USA-CERL is to make technology
available to tk2 Army. Once this is done, there is an inherent si)in-
off to the private sector which in turn promotes economic develop-
ment. While attempts have been made to find a “universal model,”
there simply is no single model. It takes a concerned effort, on a
case-by-case hasis, working with some understanding of the eco-
nomic_forces then acting, to promote technology transfer in any
form. Lots of individual initiative is required. USA-CERL successes
prove that point. While we h-*ve been argely successful, there are
still opportunities ‘v do more.

The relationship between the Government laboratory and indus-

- try-licensee has to be recognized as bein fundamentally different

from the classic-industry relationship. ther, when we transfer
technology we have a “}!oint venture’ arrangement. Simply stated,
if our venture-partner fails, we fail; if he fails we cannot procure
the item; and if he fails, the royalty potential is diminished. This is
an example of the Government's vested interest.

And finally, we must all recognize, as we at USA-CERL have
come to appreciate, that the greatest ingredient required to make
technology transfer work, be the beneficiary the Army, privats in-
dustry, or an effort to promote and su port regional economic de-
velopment, is personal dedication of la oratory personnel. The ...
vironment to provide for fostering personal dedication is essential.

Thank you for your time and attention. I am prepared to answer
an}{ questions.

epresentative LUNGREN. Thank you very much.
Mr. Dacey.
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STATEMENT OF GEORGE DACEY, PRESIDENT, SANDIA NATIONAL:
* LABORATORIES

Mr. Dacey. Thank you, Congressman. '

I am pleased to be able to talk to the committee this morning
since I think this is an enormously important topic. I want to put
my remarks in context in that I believe Sandia National Laborato-
ries is somewhat different than many of the other institutions you
will be hearing from. »

In the first place, we have a very definite mission. We design the
nonnuclear parts of all nuclear weapons in the Nation’s stockpile,
and we are responsible for these parts from the earliest ideas
through weapon retirement, including quality assurance. There-
fore, we actually do design a product which has to be manufactured
by several factories and for which we have the design responsibil-
ity. ,

We are also different in that we are primarily an engineering
laboratory. We have a technical ‘staff of 2,600 people, about half
Ph.D. and half M.S., but mostly in engineering rather than in pure
science, which most of the other laboratories tend to emphasize.

“Another difference is that we are operated by the AT&T Co.
under contract on the model of Bell Laboratories, so that we have
an industrial pattern rather than an academic Iattern such as
exists in many other nationa¥ laboratories operated by universities.

For all of those reasons, I believe the number of our technology
transfers is substantially greater than most of the other laborato-
ries because many of our things are closer to the marketplace |
when we finish with them. L

The Stevenson-Wydler Act did not really change our technology .
transfer very much because it asked for a listing of technologies’
and required that -ve spend at least half a percent of our budget on
technology transes, which we were far exceeding already. So it
really didn't make much difference to us.

Since we have been counting for Stevenson-Wydler, we have
transferred 226 technologies to over 300 companies. To give you
some examples of these technologies, one of the oldest is the clean
room which we use to make very highly reliable parts for nuclear
weapons, but which is now the basis for the semiconductor clean
room industry used in making silicon chips. We invented the hot
solder leveler for making printed circuit boards. That soldering
process is now used in most printed circuit board production. In -
just the last few years, a large number o/ other items have become -
public property. A new kind of drill but for the oil and gas industry
with diamond cutters located on the bit by computer analysis,
down-hole instrumentation for oil wells; a steam generator to facili-
tate down-hole production of oil; hardened semiconductor electron-
ica-—we are the national laboratory that makes radiation-hard sili-
con chips for weapons as well as for other uses; insulating glass
that lengthens the life of pacemaker batteries; and many other
similar kinds of things which are spinoffs from our weapon and
energy programs.
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I would like to spend & moment on one particular case because |
think it illustrates some of the barriers to technology transfer. One
of our people invented a pump which could be implanted in the
human body and was externally controlled 1o deliver insulin to the
area near the pancreas. Clinical studies were done at the Universi-
ty of New Mexico jointly with us under a National Institutes of
Health grant, and it was discovered that insulin delivered in this
way is a much better way to provide insulin to diabetics because it
mimics the body's method of providing insulin and can be comput-
er-controlled from the outside. It avoids side effects such as de-
tached retinas and se forth.,

When it became time to transfer that technolo y to the private
sector for manufacture, we held a symposium, We had open bid-
ding for the right to manufacture this device. The winning compa-
ny was Shiley, a Pfizer subsidiary. The contract was entered into
with the University of New Mexico and DOE, since we are a gov-
ernment laboratory and it was a joint activity. It took over 1 year
to iron out the legal problems of liability, for example; if someone
dies, who pays the bill? The legal questions raised by these joint
arrangements, even in this instance, with a university invoived,
are very difficult when you get down to an actual case.

I'd like to mention one or two other points which I think are im-
portant. Sandia does, of course, manage certain programs from in-
dustry for the Department of Energy. An example of that is securi- -
ty teaces around embassies or nuclear installations. The product, of
course, comes from industry. The management comes from us. As a
result, we must have no proprietary interest hecause then people
* would not trust us. nor would we be ‘able to choose indiscriminately
between suppliers.

It's therefore a little difficult, I think, to be carrying on at the
same laboratory and at the same time several kinds of relation.
ships with industry, some of which are contractual, where you
must remain absolutely free of conflict; and others which could be
joint. So there are some natural problems when a large laboratory,
St least one like ours, gets into a variety of arrangements with in-

ustry.

One of the things I think is worth mentioning is that there ore a
number of myths floating around about what the technology in na-
tional laboratories really consists of, There are a few cases, and |
have mentioned them, where technology is ready for production
and where a patent may be involved. Buf most of the tecgnology in
our laboratories is not a finished product ready to gu " .0 industry.
It is a piece of something; it consists of know-how about a particu-
lar process. It's a system which milght provide a part of a product
in tLe industrial world. Therefore, I think, to put too much empha-
sis on patents per se is to miss the bulk of the technology which is
really there ready to be exploited. In Iy opinion, that tegcinolo is
best exploited by a sort of grassroots approagh in which the scien-
tist or engineer who has knowledge missing in industry is able on a
one-on-once basis to consult witﬁ or transfer the technology to
people that need it.

The need, as has .2en mentioned several times, is a driving
force. There must be a -eceptor on the industrial side. There must
be someone there who can understand what's being said to them by
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the scientist in the labor.tories. They must have a desire and a
need to exploit the technology or they will not want to receive it.

Let me give you another example from Sandia which I think il-
lustrates this point. At our Livermore Laboratory we operate a na-
tional facility called the National Combustion Research Facility. In
that laboratory, lasers are used to diagnose the temperatures and
chemical reactions that go on at the intersection point of two laser
beams. That has permitted us for the first time to measure, on a
noninterferring basis, what actually goes on inside an operating
automobile engine, What are the combustion products? What are
the temperatures insidé. the engine as it operates, as a function of
both time in the cycle and space within the cylinder?

The results that came out of that were very interesting and ex- -
citing, and tended to change the views that egeople had about the
way in which combustion products are formed. It was my observa-
.tion that the Japanese automobile industry took immediate inter-
est in this process, came to Livermore, and tried to understand
what we were doing, American industrial firms are now very inter-
ested, but for a while they were reluctant because they feared one
another more than they wanted the technology.

Now I think that means that the Nation needs to do something
about the way in which technology transfer is to be made. Are we
to make it indiscriminately available to anyone who asks, or should
we preferentially transfer the techrology to companies within the
American sector? Because in many areas we are finding that some
foreign competitors are more anxious, or at least as anxious, to
obtain our technology as our own industry is.

Another point that may be missed is that there’s a good deal of
emphasis these days on helping State and local governments. Local
%overnments are not interested in technology in general. The

ave no way of exploiting it. What they are interested in is sta
time. They want someone to help them with a problem and in
many cases we are willing to do that.

I am also of the opinion that focusing only on regional startyps is
a mistake. Our present national laboratories, like Sandia in a small
State like Nvw Mexico, will automatically have a large regional in-
fluence. We are the largest laboratory in the national laboratory
system, and are one of the largest employers in the State of New
Mexico, so of course, we're going to have a regional influence and
we do have. However, when you talk about transferring technology,
it's our experience that most times the technology is best trans-
ferred to an existing company with an existing need. A new, small
startup company is a ‘g‘reat thing and if you can make it wori(. fine;
but as I said, most of our technology has been transferred to 300
existing companies. They are not exclusively small businesses and
they are all over the United States.

I'would like to say one or two things about what I consider to be
barriers to innovation and technology transfer. I think that one of
the principal barriers to new companies is the lack of supportive
climate for the entrepreneur. A good deal of attention is being
given to incubation centers, which are buildings where you have
cheap rent, construction and shop support, computers, secretaries,
and so forth, and that’s very important. It's equally im nt,
however, that the center be associated with a source of technology,
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and I think therefore that the most successful incubation centers
are those associated either with universities or with a laboratory.
What the Federal Government can do to sponsor these centers I
don’t know, but where they have come into existence, I think they
really do have an important effect.

Finally, I'd like to mention what at least to us represents a kind
of legal or conflict-of-interest barrier. As you know, the Economy
Act prevents a national laboratory from competing with private in-
dustry, and I think that's right-and proper. We cannot make a
product instead of going to industry under contract if that product
is readily available. Now is it competition if you form a joint ven-
ture? Is it competition if part of the revenues. of the product come
baclkto?the national laboratory? Is there a conflict with the Econo-
my Act

I think these questions of conflict of interest need to be resolved.
I think that the rights of the national laboratories to behave much
like industriai laboratories need to be unambiguously stated in
public law if we are not to inhibit people from taking risks.

Thank you again for the og&ortunity to talk to you.

Representative LuNGREN. Thank you very much.

Mr. Miller.

STATEMENT OF CHARLES F, MILLER, UNIVERSITY OF
CALIFORNIA, LAWRENCE LIVERMORE NATIONAL LABORATORY

Mr. MiLLeR. Thank you, Congressman Lungren. I'm very happy
and pleased to be in Washington to talk about what has become
one of my favorite topics. For over the past 12-plus years, I have
been involved directly and indirectly with the technology transfer
ﬁrograms at the Lawrence Livermore National Laboratory and

ave spent almost 10 years in various positions with the Federal
laboratory consortium. I had the pleasure of putting in a 2-year
tour of duty at the National Science Foundation as program man-
ager for the Federal laboratory program.

I want to base my views on technology transfer broadly over
these years of experience. I confess that some of my remarks ma
also be colored by the fact that I am a proprietor of a small bus)-
ness which is presently marginally successful, a small business
somewhat involved in technology transfer.

I thought it might be useful, as Mr. Brown did, to take an over-
view of the Federal laboratories in general and to look at some of
the changes over the last 10 years, as seen from the trenches, I'm a
little bit disapr‘ointed that so far I haven’t found too much to dis-
agree with with my colleagues, though I'm sure that if we start de-
bating details we will find some areas of disagreement,

I thought it would be easy to readily pluck out some fine exam-

les of what’s been going on in the Federal Laboratory Consortium,
gut I found it very difficult to.do. So many things have been going
on. [ have selected a few things to draw upon and say that these
are good learning experiences.

Last week I found out that there are two other things that have
been recently created. I received notification last week from the

3. Conference of Mayors who are nsoring a workshop-seminar
in Washington in September entitl “Unlocking the Future—Fed-
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. eral Laboratories: The Key to Successful Economic Development,”
~ where they are attempting to link mayors and others in city and
local government, along with the Federal laboratories and the uni-
versities, to address issues such as economic development.

Last rriday my friend at the National Bureau of Standards, Jim
Wycoff, called to tell me about an affair that he had attended last
week and about a program of which I was unaware. The NASA in-
dustrial application center in Pennsylvania had been contacted to
look at issues involving economic development in northeastern
Pennsylvania. They spent a year assessing the strengths and weak-
nesses in the multicounty area of northeastern Pennsylvania and
last week held their first workshop. There were eight laboratories
involved and something of the order of 100 representatives of in-
dustry trying to link technology sources with these local business
and industrial communities, sponsored by a local economic develop-
ment commission. He reported it to be a successful affair and it
_ evidently is the first of several.

I mention this because there are a lot of things going on, I think
it’s good that there's a lot of things %:)in% on because even those of
us who have made most of the mistakes feel we still have addition-
al things to learn about how this whole process evolves.

I wilf list briefly some of the things that I think we have learned -
over the last 10 years—we being a sort of collective group within
the Federal Laboratory Consortium.

One of the things we have learned is that we are living in a very
nonheterogeneous world. It's so easy for us in the laboratories to
speak of industry. Industry is very, very diverse, very, very com
plex. We have big business and-we have small business. We have
manufacturing industries and we have service industries and all
sorts of mixtures.

The other side of the coin, it's very easy for industry whoever
they are to say ‘‘Government laboratories” with a sweep of the
hands. It's also a very, very heterogeneous group. Bi laboratories,
little laboratories, defense laboratories, agricultural laboratories,
laboratories such as Sandia where they have a fine collection of en-
gineers.

We also find that this whole process to move a technology or
know-how from the laboratory to another party requires a heck of
a lot of work both on the part of the technology provider and the
technolo?r receptor. It takes a lot of effort and it takes resources.
To get this effort and these resources adequately allocated and
sgent, we need dedicated, committed wpeople. Where do you get
these dedicated, committed people? Well, where it seems to be
working best is where both parties’ mutual self-interests are being
met.

If we have a new process such as that developed in the laborato-
ry 10 machine precision optics, and we in the weapons business and
nthers need precision machined optics, we would like to buy these
from the outside world. But if industry doesn’t have the capability
to produce these for us, it's certainly in the interest of the laborato-
ries to help industry adopt this technology so that they can
produce those parts we need in our programs. Certainly it’s in in-
dustry’s benefit to pick uﬂ this technology so they can sell not only
to the laboratories but they can perhaps find other uses for this
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technology. This occurred a few years back. It was a win-win game,
a very successful transfer of technology.

There was formal funding allocatetf)i'n the Department of the Air
Force to do this, individual firms budgeted money and a trade asso-
ciation committed a gcod deal of money and effort in order to
transfer precision machining technology. In the end, everybody
won. This was an example of a case where you are almost assured
there will be a successful transfer because of minimal risks and the
probability that everybody is going to win.

Mr. Brown mentioned that laboratories and universities have

‘somewhat of a mismatch in terms of language and culture. It's

definitely true in terms of laboratories working with industry.
These are two separate cultures and what do we do to get around
that? We've got to work hard, and we've ﬁOt to learn to talk to
each other. I'm pleased to hear that you're holding hearings in my
neck of the woods in Silicon Valley and will be speaking with in-

" dustry folks. It would be nice if perhaps on this panel there were

industry people. We need to be conversing at this level,

Another thought is that the proper role for the Government labo-
ratory in economic development should be a’'support role. We are a
technical resource, but we are not the only available technical re-
source. We do have certain resources available that can be drawn
upon by others. The others include economic development commis-
sions, and States working through universities to help establish in-
cubator facilities, or to help establish industrial parks. Very rarely
I tlhink do we see a Inboratory that would properly be in the lead
role.

In my prepared statement I talk about one of the New Mexico
laboratories, our sister laboratory in Los Alamos, which has indeed
taken the lead in cooperation with the State and other laboratories
in the State to develop an economic base in northern New Mexico.
They are motivated by self-interest. They now have to go to south-
ern California to get fabricated parts and why not have this in
Santa Fe?

I don’t think we will find a situation in many other places such
as New Mexico with a fine laboratory, an excellent university
system, suppoitive State government and industry willing to move
firms to the State because it's a desirable place to live and work.

I think, rather, we will see sporadic things such as we find in
Pennsylvania where the Government laboratories will serve as a
resource or we will see, rather than a regional economic, we will
see an industrial crosscutting type development such as in preci-
sion engineering where we dealt with companies across the country
who were in a narrow industrial base.

I also agree with the previous speakers that the laboratory is not
a little warehouse where one can run in and grab this technology
and take it down to the supermarket for sale.

From personal experience, a good deal of the work that is com-
pleted in the laboratories is not ready for the marketplace. Often-
times, it requires a considerable amount of en ineering in order to
make it producable and put out a reliable product that can be ade-

uately serviced in the aftermarket bg the manufacturing dealer.
X good deal of work must be done eyond releasing the report
drawings.
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It was rather interesting when I was preparing to come back
here, 1 reviewed a lot of my old notes and some of my past books
and I went through hearir’igs which were held by the House Sub-
committee on Science and Technology in 1979 “er several days look-
ing at Federal laboratories and the technology transfer, and 1 was
very pleased to have it brought home to me how much has besn
done 1n J years.

Now to those of us who don’t have to be elected to their job every
2 years, b years is not a very long time, Congressman, 1 was quite
surprised to see how much had been done, ooking at the recom-
mendations of the various witnesses and how much it was folded
into Stevenson-Wydler law in section 11 particularly. ‘

So looking at where we were 5 years ago ang where we are
today, I tried to address your questions as to has Stevenson-Wydler
helped? Yes, overall, it's helped. In some laboratories who were
active in technology transfer before Stevenson-Wydler, it llowed
them to come out of the closet a bit and provided them a little
more work because of reporting requirements. Other laboratories
who had been inactive in technology transfer are active now in
technology transfer. . :

Overall, on a national scale, the fact that we have section 11 of
Stevenson-Wydler means that we do have more activity jn the Fed-
eral laboratories in technology transfer. /

Some of the laboratories are still having some troubles with Ste-
venson-Wydler. Often there are complaints on the part of the lab-
oratories that there’s not enough money availaiMle. We cannot do
our job because we cannot get budgeted funds. Thig is especially
true with smaller laboratories, those laboratories which are funded
on what's called an industrial basis. It’s not much of a prablem in
the large mul dprogram laboratories because they can generate in-
ternal overhead funds. :

There are those that advocate that we should have line item
funding for technology transfer. My personal feeling is that I don't
like line item funding for technology transfer because that's one of
the first things that could be cut out of a budget when you get into
markup appropriations in order to save money. Section 11 does re-
quire each agency to set aside one-half of 1 percent of their re-
scarch budget to support technology transfer from laboratories.
That should be sufficient. If it's not sufficient, if some of the labora-
tories aren’t getting sufficient funding to do their job, then perhaps
something is wrong with the application of the law.

The law also requires larger laboratories to devote at least one
full-time person to these activities. There are reports that this isn't
being done. It appears that there are some administrative difficul-
ties in getting this provision properly applied.

We've also heard comments about lack of incentives and the
presence of disincentives on the part of the laboratories to encour-
age technology transfer not only for the people involved directly in

~ technology transfer but for the bench scientists and engineers.

There are Yroposals to pay awards and a share of royalties to the
individual laboratory inventors, but there are many nonmonetary
rewards and nonmonetary incentives that laboratory management
could offer. You get a lot of mileage out of an award in your per-
sonnel file,
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We al“o have found diffjculties in implementing agency’s wishes
in tne ‘ield. It's one thing for the headquarter people to say “we
have now a new broom and we're sweeping clean” and “we are
going to do things differently,” and “we're going to go on joint ven-
tures with industry.” But by the time agreements are negotiated
and submitted for bureaucratic review and approval, one hits a
brick wall. There are no incentives for a man in the field to be ad-
ministratively innovative, to do something that isn't precisely
spelled out in his orders. There are a lot of disincentives, sanctions
and punishments, if he does new things and screws up; nothing if
“he does new things and it goes well. We find that things tend to get
bucked upstairs to a higher and higher level because of new things.

Again, the law provides authority for this but there’s agency
management difficulty. We trust this will be worked out with tjme
as we learn more about how to do these things.

Finally, I have been asked to make a statement about application
assessments. The application assessments are spelled out in the
Stevenson-Wydler Act such that each office of research and tech-
nology applications should prepare technology assessments on
those technologies that are felt most suitable for transfer and com-
mercialization. 3

On the one hand, I hear from industry that they don’t want the
Feds trying to decide what's good for them—“let me come into
your shop and I know what will fulfill my needs.” On the other
hand, I hear from the people in the laboratories that, first of all,
they are uncomfortable about trying to say that this is a good thing
to go outside. They alsv are fearful of saying, “Gosh, when my per-
formance appraiser is in here they just might count up all the ap-
plication assessments 1 have prepared, so I'd better dump out a
whole bunch of them.”

The section 11 does have flexibility and I believe these flexibili-
ties will allow each laboratory to determine the best application as-
sessment, whether they put them out or not, and I believe the au-
thority is there to do that.

Thank you very much.

[The prepared statement of Mr. Miller follows:)
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PREPARED STATEMENT OF CHARLES F. MiLLeR

Mr. Chairman and Members of the Committee:

It is an honor and a pleasure to appear before you taday to express my
views on the role of Government Laboratories in regional economic
development. Thank you for the opportunity, My views are based principally
upon my observations and experiances as a member of the Federal Laboratory
Consortium for Technology Transfer (FLC) and as Program Manager for the
Federal Laboratory Program at the Nationa) Science Foundation for two years.

The FLC was formed just over 10 years ago, and its members now represent
over 200 federal laboratories f.om 11 agenties,
FLC s to assist member laboratories and centers and parent agencies with
technology transfer in response to members' needs and requests.
fairly prevalent misconception, the FLC does not transfer technology per se;
rather, the individual laboratories effect the transfer, any often, the bench
scientist or engineer does the work, not the FLC member. The FLC acts to
create and test mechanisms and methodotogies for technology transfer, to
broker requests for assistance or information, to aggregate needs, and to
represent the federal laboratory community to potentia) recipients of

laboratory technology.

Through the years, the FLC has sponsored a variety of activities in an
effort to facilitate the process of technology transfer to the private and
public sector. Many of these activities were designed us experiments or
learning activities--attempts to determine what works and vM*: doesn't work.
A first major lesson learned was that this "system® consistiag of federal
laboratories (as technology sources) and state and local governments,
academia, the private sector, and others {(as technology users) is exceedingly

diverse,

¥
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FLC BACKGROUND

The overall objective of the

Contrary to a
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The federal agencles with R&D laboratories vary greatly in their
missiens, and the laboratories vary too in mistions and also in manpower,
budget, and other reson.ces, Also, as the Fedara) Laboratory Review Panel of
the White House Science Council reported, ", , . the degree of interaction
with universities and industry varies among other laboratories visited, . .“
Some laberatories, espetiﬁlly the large, multi-program National Laboratories,
have long established formal institutional or other programs in cooperation
with universities and the private sector, Other lahoratories find such
interactions foreign and worrisome, Another fundamenta) finding is that many
of the federal laboratories do not seem to be able to identify who “their®
Industry is, or should be. This seems to be true of laborataries with a
predominantly basic science arientation and also of major basic research
programs within the large, multi-program laboratories,

Industry, tno, represents a very complex and multi-faceted target for
federal technology transfer efforts. Ag with the taboratories, industrial
firms vary in size and products (missions). At one extreme, the large,
Fortune 500 companies may have substantial corporate interest in keeping
abreast of now, federally-developed technologies, and it is not uncommor for a

Clarge fim to initiate a team visit to a laboratory for briefing on on-qoing

- research, At the other extreme, the small or newly-emerging business is

ERIC

Aruitoxt provided by Eic:

typically ant interested in applying part of its limited resources to what is
perceived as the lonq, tedious, and expensive process of dealing with the
qovermment in any way, .

FLC ACTIVITIES

With this hackqground of the many FLC projects and demonstrations and with
the desire of the liboratories! management to increase relations with
industrry, the FLE chartered an Industry-Federal Laboratory Interaction Working
Group gl its Hay, 1944 meeting, This interagency qroup s charqed with
determining what Yahoratory transfer processes or mechanisms work, or are
eeprcted to wark, to achieve one or more of the following goals.
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. Transfer of information to industry.
. Transfer of inventions to industry.
. Industry/1aboratory collaboration,
. Use of laboratory facilities.

\

-
\ ; b

A\
The Horkinq\srouﬁ\s initial effort is to develop an evaluated database of what
transfer mechanismy or processes have been used or are contemplated, which

ones have been effective, and what has been the cost. Industrial inputs will
be sought during the study phase.

The product of the Working Group will be a handbook which will
characterize successful processes or mechanisms and provide guidelines to
laboratories which wis% to design and implement new initiatives. The
timetable for this effort calls for the data analyses to be complete in
spring, 1985 and for pup11cation of the handbook by the end of summer, 1985,
We anticipate that the data-gathering phase will provide some insights into
barriers and other issues which may hamper or impede laboratory/industry
interaction. To this end, we are very interested in the results of these
hearings and are open to suggestions as to the conduct of the Working Group's
study. Wp would also be very pleased to keep committee staff apprised of the
findings of the study.

At this point, I would 1ike to describe a few past activities of the FLC
which were attempte ., form tighter 1inks between the member laboratories and .
potential technology .sers.

“Technology Action Center was established in Santa Clara, California, in
1978 as a joint effort of the Santa Clara Chamber of Commerce, the FLC, and
the Southwest Innovation Group. The Science Advisor to the City of Santa
Clara was appointed as part-time director to the Technology Action Center
" (TAC) with offices in the Chamber of Commerce. The director served as a point
of contact for Silicon Valley industries and had direct access to-the federal
laboratories. The project operated for a few years with mixed results,
Although some specific excellent transfers occurred, TAC was unable to mount
the sort of marketing effort necessary to develop and maintain a sustained .
high level of user demand.
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Technology and Business Opportunities Confere~res were held in
®h1ladelphia (two conferences), B8altimore and Albu erque.  These conferences
with associated exhibitions were designed to present to local and reqional
business and industry community a wide range of technology transfer and
assiulance programs to stimulate economic development, The conferences were
endissed by the state's congressional delegation and were co-sponsored by
dgenciesy such a5, the Small Business Administration, Federal Regional
Councils, local and state governments, and regional economic development
Giencies.  Each of the conferences was attended by dozens of lahoratory
representatives and hundreds of business and industry representatives,
Pesitive results were reported from each conference, and 1t is believed that
the Albuqueryue “Showcase for Technology” served as the kick-off for New
MQX‘CO'SbPFOQ”m" for Economic Development, With the exception of the
Albuquerqua conference, past-conference i teractions tended to dwindle to a
few on-gning or sporadic activities. Continuing, planned, and formal
tallow-on offorts seem to be required in order to build upon and enlarge

contacts made at . .aferences of this sort.
i

Industry/fFederal Laboratories workshops have been held in cooperat ion
with a nonprofit corporaiion, Technology Transfer Conferences, At meetings in
St. Louis (?), Raltimore, and Los Angeles, some 30 labnratory representatives
met with over 100 industry people for detalled, two-day, one-on-one sassions
deaiing with selected, specific technologies suitable for transfer. Based
upor- the suceess to date of these workshops, Technology-Fransfer Conferences
intends to continue the program. vl

Laboratory Interactions with Trade Associationbl seems to be a promising
mechanism to transfer laboratory technologies wh.cﬁrare more genaric 1n
nature. In ane d. onstration program, the Mining and Reclamation Council of
Amarica (MARC) developed a 11st of rosearch needs of {1ts members. When
techinoloqies were identified in the taboratories which we'e relevant to those

needs, raports were submitted for review and distributed ' o MARC membership
“1a magazines, nowsletters, and special mailings. This experience showed that
this is an excellent-methiod of tnforming targeted industries of selected
available technologies, and this method seems to be most effective 1f the
material is presented in a short, concise form that is easily scanned
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A Technical Volunteer Service {TVS) is now in place in many laboratories
and {s planned for many more. The TVS cgacept was developed at the Naval
Underwater System Center in the 1970's and draws upon active and retired
laboratory employees to provide needed technical assistance to their
comnunities and others. With funding support from the Department of Army
(DARCOM), the Bepartment of Navy, and the Administration <n Aging, the VS
program was documented and replicated in a large number of laboratorfes. The
TVS programs are reported to be very well received both viithin the user
communities and in the labora  ~ies. In recognition of these activities, two
labor “ories have received ti.. iresident's Volunteer Action Award Citation.
The TVS progyrams seem tr be the hest mechanism to meet the needs of state and
local qovernment for terhnical assistance. In addition, schools and other
public agencies and small businesses are becoming active users of the services
of the technically trained volunteer.

A NEW _INITIATIVE

For a moment, [ would 1ike to depart from FLC activities to report on a
new and unique program directed specifically towards regional economic
developmert, The Los Alamos National Laboratory has bequn major initiatives
to promote technology-based economic development in Northern New Mexico, in
recoqnition of the central rcle of small-business innovation fn the nation's
sconomy and the need and value of economic diversification and development in
its nefghboring areas. Tae Lahoratory has established as a goal to
mparticipate in development of an environment of high-technology and industry
and individual entrepreneurship in Norihern New Mexico." To meet this goal,
the Laboratory

. Was a primary sponsor and organizer of a "Workshop in Smal) Business
Incubators” in April, 1984 as a service to local communities and
others from across the U.S. interested in developing a supportive
pnvironment for small business start-ups, One result of this
workshop is a community effort in Los Alamos to develop an incubator
facility and seed capital fund.
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+  Encouraged members of the technical staff to engage 1n technical
consulting or personal business. Over 200 staff members now provide
a direct transfer of 1aboratory~devc]oped know-how into the private
sector,

« Has cooperated with several state-level efforts to create a technical
entrepreneurship network which represents the state's efforts {n
technology-based economic development and university programs to
assist technical entrepreneurs.

Hosts a mqnghly innovator's forum to expose the Laboratory staff to
Individuals experienced 1n technical entrepreneurship,

¢ Participates actively in the FLC, mal.ing 1ts technology available
nat{onwide through the FLC network.

+ Conperates with the Department of Energy, the University of
California, and the individual inventors to facilitate the commercial
availability of laboratory {nventions. Resulting 1icenses or walvers
of title have been sought almost exclusively by small businesses.

« Has encouraged appropriate assistance to Small Business Innovation
Research (SBIR) program applicants and grantees, and has participated
in programs to provv*s the $BIR proyram to potential applicants.

The new program at Los Alamos National Laboratory 1s one example of
several which are naw being planned or implemented at various lahoratories,
Many other examples exist of programs and projects specifically designed to
not only transfer technologir.: to the private sector but to include U,S.
industry as a partner in the fuderal R&4D program. With these laboratory
activities and the activites of the FLC, 1t {s possible to draw some geneiral
conclusions as to the nature of successful technology transfer.
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CONCLUSIONS

The chances for success of a technology transfer project are greatly
{ncreased wnen the self-interests of both parties are met. Both the
laboratory program and the technology recipient must anticipate qains
sufficiant to offset the sometimes subgtantial {nvestments required.
Successful transfers are also substantially dependent upop the talents
and commitment on the part of the’technology recipient as well as the
technology provider. It has ngw become a cliche that "Institutions don't
transfer technology, people do," and one cannot overstress the importance
of person-to-person 1ntera€}{ons.

gne of the most common barriers to technology transfer from a government
laboratory to the private sector seems to be ignorance: Laboratories
lack knowledge of the needs and capabilities of industry, and industry
can see little benefit in working with a government lab. This lack of
knowledge can lead to distrust, advercarial posturing, or, at best)
indifference. It 1s incuabent upon both parties to learn the culture of
the other. ‘

Big business is very different from small business, Liekwise, large
qovernment laboratories are different from small labs. Just as industry
varies from“sector to sector, so do the Federal agencies differ from one
another. In designing tachnology transfer programs, one must give full
attention to these differences.

With respect to regional economic development, government laboratories
can best be utilized as technical resources. In general, others should
take the lead in catalyzing economic development programs. Exceptions to
this could occur when there are identified direct, specific benefits to
the laboratory.

A ropular notion se.ms to be that government laboratories are stocked
with technologies ready to be plucked from the shelf and dropped into the
marketplace, Almost always, a technical innovation which adequately
meets the needs of the R&D programs recuires a considerable investment in
time and effort to produce a rommerically attractive product.
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. /+  Resources allocated to technology transfer activities (on the part of the
laboratories as well as industry) must compete with and be balanced
against other demands for resources. Most often, only those activities

. with the highest priority or the lowest risk are funded., There {is-
imbedded in this some upper 1imit as to the extent and scope of
techi 'logy transfer, .

ISSUES

In the late 1970's, conslderable congressional interest in federa)
technology transfer was evident. This interest resulted in Section 11 of
PL96-480, the Stevenson-Wydler Technology Act, (“Utilization of Federal
Technology"). A review of reports, papers, and hearings relating to
technnlogy transfer shows a good deal of change and progress on the féderal
level, For example, many of the recommendat jons presented at hearings pefore
th. House Subcommittee on Science, Research and Technology in June and July,
1979, have been implemented in some form. Some ssues remain, . however,

1, HMany )aboratory technology transfer practitioners feel hampered by a lack
of funding and advocate line-item appropriations for technology
transfer, Lack of funding can be especially troublesome to smaller
laboratories wh" ‘h otherwise have difficulty generating in-house or
overhead funds. In addition, lack\pf up-front appropriations seems to
automatically subordinate technology transfer activities to those
programs which do have appropria.oq fgnds.

The down side of 1ine-item funding \s.\Bf course, the vulnerability to
the blue pencil. In an atmosphere of pressure to reduce federal
spending, an ftem labeled “Technology Transfer® in an agency's budget can
be a prime candidate for reduction or elimination, Section 11 called for
an agency to direct part of its normal hppropriated funds to technology
transfer, Rather than line-item funding, perhaps this provision is not
In itself sufficient or is being {nadequately administered.

2, There are few incentives for laboratory personnel to devote much effort
to technology transfer, and there are often disincentives. Proposals
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have been made for cash awards for patents and for inventors sharing
royalties from licensed inventions., But more attention can be paid to
non-monetary awards as a way to encourage technology transfer, For
example, the FLC recently established an "Award for Excellence in
Technology Transfer." The purpose of the award is "To recognize
individuals, not themselves FLC representatives, within federal
laboratories who have dune outstanding work in transferring technology
and to encourage them and their management to continue to transfer
technology to outside users." Among the criteria for the award is that
“The {ndividual or group has demonstrated uncommon creativity and
initiative in the ransfer of technology" and that “"Benefits to private
industry or state and local government are significant.”

At ceremonies held in conjunction with its May, 1984 meeting the first
FLC Awards for Excellence 1n Technology Transfer were presented to 25
individuals. The awards consisted of a commemorative plaque, a letter of
commendation (suitable for placement in a personnel folder) and a press

" release. Judging from the enthusiastic response of the recipients, the

awards were welcome recognition of outstanding performance in technology
transfer, Similar laboratory or agency awards could he established
within existing authorities and budgets.

Many agencies have made major efforts to encourage new arrangements with
universities and the private sector. As one example, the Department of
Energy has published a “User's Guide to DOE Facilities" (DOE/ER-0174)
which 1ists "user facilities® and procedures for access to the
facilities. But Headquarters' wishes are often not wel. received in the
field, We find, for example, that attempts to enter ints Joint projects
with the private sector, where industry funding may be uted (> pay for
research at the laboratory, are frustrated by administrative
jmpediments., Deviations from the established way of doing husiness
results in long delays in obtaining requisite approvals and in
considerable ad¢ tional efforts by all parties, A cause for some of
these problems seems to be a lack of incentives. The perception is that
there are few rewards for administrative innovations, even when they are
done well, but there are many penalties for failure. These barriers,
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- however, can be resolved by agency management, and once the new ways of
: doing business become part of the established Way of doing businesr,
administrative impediments will be minimal, '

4, Section 11 of Stevenson-Wydler has increased federal technology transfer
efforts and, nationally, hag increased technology transfer,
Stevenson-Wydler has encouraged many more laboratories to establish
active technology transfer programs than prior to the law, 1t has
increased awareness of the problems and limitations in technology
transfer programs, and 1t has made “technology transfer" an established
part of the Federal vocabulary, Because of the recognized diversities in
laboratories and users, the authors of Section 11 allowed for flexibility
in implementing the law, This flexibility has heen shown to be of value
and should be maintained,

The most troublesome part of Section 11 seems to be that of dealing with

* “Application Assessments,"® Representatives from industry have stated
that they are not interested in "some Fed" determining what would be of
interest to their businesses, Rather, they say that the 1aboratories
should "show me what you have; I'11 decide what's of use to me,"
'Properly prenared assessments, hoﬁever, can be useful in an overall
marketing sense, Assessments can serve a examples of the types of
technologies available with the goal of finducing the potentia] user to
learn more, |{f application assessments are treated in “his light, 1f the
inherent flexibilities of Section 11 are recognized, and most
impartantly, {f the number of application assessments issued by a
laboratory is not used as a performance criterion, then we should
continue to prepare assessments at the discretion of each individual
laboratory,

I am pleased for this opportunity to testify on the role of government
Lahoratariey in reqional economic development, The government laboratories do
have much to contribote to improving innovation and econnmic development in
the U.S. But government laboratories do not stand alone in these efforts, We

. must continue to work tnwards a full partrership among government, the private
sector, and untversities, The FL( 1s dedicated to this end, and we welcome
your advice amnd ufrections on ways to proceed,
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Representative LUNGREN. Thank you very much, Mr. Miller.
Now Mr. Malecki.

STATEMENT OF EDWARD J. MALECKI, ASSOCIATE PROFESSOR
OF GEOGRAPHY, UNIVERSITY OF FLORIDA, GAINESVILLE

Mr. Maveck:. Thank you, Congressman, I appreciate the o%%ortu-
nity to be here to discuss the connection between Federal laborato-
ries and Federal R&D and regional economic development.

We have heard a lot this morning about technology transfers,
technologies on the shelf and off, Government labs, research activi-
ty, but virtually nothing about re{{ional economic development.

1 suppose because my view will be from the ivory tower rather
_than from the trenches, 1 expect to be a contrast to some of the

other witnesses you have this morning.

What I would' like to do first is summarize some of my prepared
statement which gives an overview of what Government laboratory
R&D looks like from a national or regional economic development
picture.

When we look at Federal R&D we see that it’s very concentrated
in relatively few places. Obviously, there has been a lot of what we
would cdll pork barreling in the location pattern in the labs over
the last few decades, but generally most Federal R&D, whether
within /the Federal laboratory system or otherwise, is in three
- areas df the country—the Northeast, which is a swath from Virgin-
ia thrpugh Massachusetts; the west coast but most notably Califor-
nia; and a kind of isolated case in New Mexico with its rather large
and prominent labs.

The reasons for these are complex and have been fairly well doc-
umented in various reports and hearings over the years. An inter-
esting thing that needs to be pointed out, whether looking simply
at intramural R&D or funding through industry and universities,
is the rapidly increasing share of defense R&D. And when I looked
up some figures in preparing fot this hearing I noted that in the b-
year period from fiscal year 1979 to 1984 the Pentagon’s share of
total United States R&D was to have increased from 45 percent to
65 percent. So when we talk about Federal laboratory R&D, de-
fense R&D—and that means that done at the weapons test centers,
at CERL in Champaign, IL, but predominently really at the large
missile and weapons related research laboratories—is getting the
bulk of the money.

Most of those innovations or techr ‘ogies involved will not be
readily transferable perhaps during our lifetimes, at least in the
shortrun, for regional, much less national economic development
purposes.

The other pattern that's interesting to note is that. of industrial
firms performing R&D. These also seem to take place within two

eneral regions of the country, noticeabl avoiding New Mexico.

he Northeastern part of the country an California are the loca-
tions of the firms which are most directly related to Federal R&D
either from the laboratory technology transfer system or from de-
fense and other R&D activities.

We can also compare Federal R&D, whether done at laboratories
or not, with industrial R&D and what we find is that for the most
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part industrial firms tend to concentrate within the same regions
of the country.

So I look at this, as a geographer and researcher, for not just
what could happen from techno ogy transfers of R&D, but what
does happen. We see that there are some major concentrations of -
R&D in the South. We have Federal R&D laboratories in places

. like Pensacola, FL, Atlants Nev/ Orleans, Oak Ridge, TN, which

have generally failed to atiract, to spawn, or otherwise generate
any significant level of industrial R&D. They tend to be oases, so to
speak, of R&D that remains strictl‘y Federal. \

For the most part the growth of the Sun Belt, if you look at the
entire Southeastern United States which has boomed, has been
completely unrelated to the growth of R&D at places like Oak
Ridge, the Air Force base near Pensacola or even the military work
around Orlando.

Why do we find an imbalance between industrial and Federal
R&D? In general, we find that industrial R&D tends to generate
sEinoffs. e also tend to find a large range of industrial sectors. On
the other hand, Federal R&D tends to be much more concentrated.
It's concentrated in two industrial sectors if we look at the indus-
trial classifications: Aerospace and electrical and electronic equi
ment. These industries are those that are highly concentrated in
the West and Northeast and to a large extent, explain that simple
locational pattern. - _

Second, within these sectors, Federal R&D goes overwhelmingly
to very large firms. Some data from the National Science Founda-
tion industrial R&D report indicates that over 82 percent of Feder-
al R&D goes to firms with over 25,000 employees compared to just
about 67 percent of industrial R&D by firms of that size. So Feder-
al R&D, both direct and indirectly through these technology trans-
fer methods, has tended to be much more concentrated on larger
firms. We have fewer companies with pe-haps a large number of
sites but a distinct pattern of location involved in them.

We do _have some similarities also in the location of industrial-

Federal R&D, and again the Northeast and California stand out.

Q

" I'd like to probably preempt a little bit of what's going to go on in

the field hearings to look at what has taken place from my ivory
tower view in these two regions that could occur somewhere else in
the country.

What we have in those two areas is a long period, robably now
approaching about 40 years or more, of R&D largely funded by the
Federal Government in these two regions. They have very strong
universities where state-of-the-art research continues to be done
and involves both small and large firms that Sll‘!pé’ort the military

D effort as well as the rest of the Federal R&D effort. Strong
and superior universities are the unique strength in the two areas.
Nowhere else in the country is there the number of ranking re-
search institutions and the per capita level of R&D performed.

There also is—and this has been a sub{ect of a number of other
hearings and studies—more venture capital present in these two
regions than elsewhere in the United States. Where there is ven-
ture capital, where there have been successful entrepreneurial ac-
tivities in the past, venture capital continues to flow. I believe that
even if we had a Federal laboratory in a city such as Champaign,
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IL, there isn’t the venture rapital present there\and there will be
little or no regional econcmic development that can be attributed
to a laboratory in Charapaign. I'm not trying to pick on my friends
in that part of the country, but there will be very little entrepre-
neurial activity that could be considered to be a direct relationship
between the Government laboratory activity and regional economic
development in that area.

Venture capital is a catalyst only, I must point out, where a pool
of talented people are present to develop commercial spinoffs of
technology, and the unique characteristic of both the Boston and
San Francisco Bay areas is the combination of academic, corporate,
and Federal personnel providing the initial spark for dynamic re-
gional development. They have provided the history and experience

! they continue to atiract people, capital,

and ideas. :

I think it is in particular the agglomeration effect, an agglomer-
ation of different types of R&D, that allows regional economic de-
velopment to occur. In the %\T"Wth of these two prominent regions,
the role of Federal R&D has been most important in indirect
rather than direct ways and, in that sense, does not really apply to
the specific context of this hearing.

In some regions universities seem to be critical, but we can elso
find examples where they seem to play minor roles and the impor-
tance of universities seems to be a direct influence only in the two
regions that we are talking about here.

ithin a setting of what we could call free enterprise, generating
spinoff opportunities and so on from technology transfer, what spe-
cific role can the Federal R&D play? I'd like to suggest three for
this hearing and then I will conclude.

First, even if the nature of the R&D is classified, esoteric or oth-
erwise not commercially exploitable immediately, Federal R&D at-
tracts highly skilled people who bring with them a set of values
that compleménts entrepreneurial activity. The importance of sci-
ence and technology and education and of a job market that re-
wards learning are common to all clusters of scientists and engi-
neers. When the Federal R&D adds to an existing agglomeration of
existing R&D personnel, such as the Route 128 or the Silicon
Valley area, it also enhances the pool of technical workers who can
potentially be lured to other, usually industrial, opportunities. This
raiding o employees‘bg other employers is part of the renowned
dynamism so widely publicized in tﬁe Silicon Valley case.

Second, firms account for most Federal R&D and much of that
from spinoffs which are the topic of this particular hearing. These
firms, whether they’re doing R&D directly for the Defense Depart-
ment or another agencK, tend .to do their R&D at a relatively small
number of locations where they can attract personnel easily. This
need to attract workers is why only large urban regions are pri-
mar{ R&D complexes in this country, the only places where, I
would suggest, Federal R&D has any notable effect on regional eco-
nomic development. These highly educated people--as Mr. Miller
called them, dedicated, committed people—prefer to have the diver-
sity of professional, cultural, and recreational opportunities. Alter-
native jobs with similar employers in the same area are increasing-
ly important as two career families or two professional-career fami-
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lies find it difficult to move long distances frequentlB A lar%er
urban area, especially one with a large number of R& jobs, also
has a cultural/leisure economic base with shops, restaurants, and,
services that appeal to an educated and well-paid population. An
infrastructure of air transportation, communication, and business
services, needed by firms and their employees, are also enhanced in -
large cities. ‘ -

ird, and possibly most important in the long run, is direct Fed-
eral support of R&D at universities, or perhaps the stimulation of
university relationships in technology transfer of Federal R&D. As
Roland W. Schmitt of General Electric wrote recently in Science
magazine, Federal support of university research is a critical and
unique part of Goverriment science policy. It is at research univer-
sities that new ideas and techniques begin, and where they become
part of the training of new generations of researchers. Not all uni-
versities are going to spawn spinoff firms and most will not. How-
ever, if an area is a source of university basic research, of firms
where local graduates can find employment, and to which research-
ers from elsewhere can be attracted, the economic development of
that area will be based, at least in part, on those R&D activities.
Where there are many universities and firms doing R&D in close
proximity, this agglomeration effect is most significant.

I believe we cannot overstate the importance of university-based
R&D and by this I mean dispersed university-based R&D. My first
- reaction to Colonel Theuer’s remark that there were nine universi-
ties around the country which were getting transfers from the
CERL lab, was to guess that a significant fraction of them would Le
on either the west coast or east coast. I'd like to find out which
those would be in just a moment. '

For the most part, as I said, from a national-scale set of studies
- on Federal R&D, it seems that the smaller isolated labs and their
universities may be the site of a small amount of innovation, some
of which may contribute to regional growth, but the significant
ones are going to take place in existing clusters of entrepreneurial
activity, '

Whife I am not an expert on technology transfer-—and I'm glad
that the other three gentlemen with me at the table are—I would
like to emphasize a second observation that again might be at odds
with the experience of these other individuals. And that is that the
large firms, which do not have to wait until an innovation or new
technology reaches the trade journals, are more likely to hav. a
network o&vﬁeoﬁlz who are in touch with peoEle at the Federal lab-
oratories. The R&D labs of these firms are likely to be in the sar.e
regions, generally the Northeast or the west coast, and it is thure
that the commercially applied technology would be refined a2 pre-
pared for some commercial ap?licatio . :

The examples of Sandia’s clean room and the circuit board as. "
sembly are two cases in point. We don’t find very much circuit
board assembly or chi{) manufacturing in New Mexico. In fact, we
find it now increasingly in Taiwan and Korea or Singapore or Ma-
laysia, inducing I would say the regional economic development of
those regions or countries as opposed to those in the United States.
It's that kind of view that is perhaps at odds with what those gov-
ernors and mayors and representatives throughout this country
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would be concerned about, but it is perhaps one that points out the
fact that regional economic development is something that needs to
be thought of at the regional level, and it also is something that
needs to be contrusted with the dispersal which can so easily take
place away from these regions.

In sum, Federal laboratories tend to either reinforce other exist-
ing R&D capabilities or serve as an oasis of R&D within an area,
The advantage of the long-standing R&D complexes are many, and
America’s major corporations operate with efficiency and flexibility
in and among these areas. Innovative activities take place, of
course, outside these regions in many cities and towns throughout
the U.>. Federal laboratories, by being large and in few places, can
be a resource to local firms in those few places. The prospects for
innovation and technological progress in our country are bright,
but not primarily through the limited range of activities conducted
in Federal labs. Support of R&D in universities and in small firms
has a greater chance of dispersing benefits to firms aind people
throughout America. _ ‘
Thank you for the opportunity to be here this morning.

[The prepared statement of Mr. Malecki follows:]
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1 appreciata the opportunity to discuss the connaction between federal
R~& D and regional development, It i, I believe, a t&fic that has received
relatively 1littla attention. I hava done a ssries of studies on the location
and effacts of R § D -~ public and private -- over tha paat several yeara. I

R
will atteapt to sumnariza the pertinent portions of those studiea aa they relate

to tha concerns of this Committee and this hearing,
) The Ceography of Fedaral R & D

First, we can examine the geographical patterns of federal R & D == pattarons

that, for the most part, have heen persistent for at least twenty yeara. The

most cvidunt pattarn ia that of concentration in three areas: (1) the Northaast

(from Maseachusetts to Virginia), (2) along the West Coast, especially in California,

and (3) in Mew Mextco. There ara aeveral reasons for thesa concentrations.

Strengths {n R & D for military purposes developed during and after World War II

in both New England and California, and corporationa in thesa areas remain major ' N\ L
contrlctm:s' forty years later, ) The universities in California, Waahington, and

:New England are established r&:entch inatitutiona, and p+ ‘orm above-average per

‘:apitn levels of federally-funded resesrch. In addition, government R & D facil-

ities, notably the large energy lpboutoriu. are fev and far between, but aeveral

of the largest arg located in either New Mexico or California, Further, a large

concentration of federal agency intramural R & D 1s agglomerated in and around }

the Washington area in the pistrict of Columbia, Maryland, and Viiginia. In all,

70% of all R & D at federal laboratories ia done in just 10 states (including the

District of Columbia).
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. In any sasessment of federal R & D, it {s important to note the dominance -
of the Defense Department, From 45% f{n Fy 1979, the Pentagon's share of total
U.S. federal R & D grew to $6.6% in FY 1982, and to an estimated 65% in FY 1984

(using date from NSF'e Federal Funds for Reseaich and Development, vol. 32).

Thie suggests that pattems of government R & D now are shifting fairly rapidly,
away from states whare enargy, environmental, and other R & D ere conducted, and
toward the traditional and growing concentretions of defense R & D. The top ten
states in FY 1982 received 79.2% of all defense RDT & E contracts, and the level .
of concentration has been lﬁﬁgolllng in recent years., Califomia alone received
39% of all defensa RDT & E contracte 1n'1982. Once aguln..Now England, California,
and Washington are the beneficiaries, along with the Mountain states (Arizona, New
“Hexico and Utah).
Although defense R & D agd its patterns begin to overwhelm the overall federal

R & D picture, it {s useful to briefly examine the patteimns of the other major

R & D agencies. The second-largest, the Department of Energy, funds less than one-
fourth the level of defense R & D, and most of this (58%) is done ut the major
natiunal energy labortorfes. The four largest, and seven of the ten largest, fed-

eral laboratories are Energy Department facilities, mainly in Western states,

according to a recent directory by the National Bureau of Standarda. Bicmelicel
tesearch within the Department of Health and Human Services' Natfonel lnstitutea

of Health accounts for 10.8% of the total federal R & D nffort, This is done
primarily at colleges and universities across the country, although a large portion
1s conducted at federal intramural facilities, such as the NIH complex in netheuda..
NASA, at 8,47 of the federal total, is the last of the four largest agencies that
together account t.r over 85% of all federal R & D. It combines two g?ogruphical
patterns, one similar to Defense for R & D contracted to aerospace firms, and the
other similar to Energy in that 38% of its R &6 D {s done at a small number of NASA

facilities, most in the South, ®
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™ The geographical pattern of federal R & D, then, has three components, The

first, and by far the largest, 1s the concentration at the locations of large

defense. contractors., Callfornia (s by far the principal stata, follawed by
Massachusazte, Washington, Florida, Maryland, and New York. The second pattem
s that ot federal R & D facilities, enpecially Fnergy Nepartment and Defense
installations. A few o. these are located {n large, isvlated luboratories in
states where little other R & D is done, but many of these large facilities rein-
furce the lucatfon of R & D hy large firms doing federal or private R & D, The
third, and smallest, pattern fo that related to ¢ iatfon's universities. Health-
relared NIH research and scientific research of all kinds sponsored by the Natfonal
Science Foundation is Jdispersed among many major research institutfons, but is
tather concentyated geographfeally in states with ¢lusters of great universities,
such as California, New York, Massachusetts, and Maryland. The top 100 or so
‘unlvvrnitlvs petform most of the R & D from every funding source, and twenty states
accounted tor 81./% of all fedorally-funded uniyersity R & D in FY 1982, 1In su-,
the Industrial firms performing defense-related R & D determine moat »i the lora -
fonal pattern of federal R & D spendlng, "he other two patterns -- of federal
factlieies and of  Lversity research -- broaden the geographical distribution
somewhat but also rednforce and complement the clusters of {ndustrial R & D.

If we compare the geographical distribution of federal R & D with that of
fndustrial R & D fn the U.S., some major contrasts stand out. The most prominent
differcace hetween the two sectors is *he con~entrat{n of industrial R & D in
the ManuCacturing Belt, from Magaachusetts to Wisconsin, and the relative absence
of it in the South. The larger concentrations of federal R & D in the South,
wuch as Penracols, Orlando, New Orleans, Oak Ridge, and the Research Triangle of
Notrh Carollna, have failed to atiract, spaws, or othcrwise generato a significant .
level of Industrfal R & D, Muntsville and Houston nre perhaps the only places

M outelde the Northeast or the Wast Coast to do so.
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Why does this imbalance betwasen industrial and fedaral R & D exist? The
first reason is the concedtration of federal R'& D -~ and especially defense
R & D -- {n only a few Industridal aectors. Over three fourths of all federal
R & I goes to firms in only two industrial categories: aecrospace and electrical
and electronic equipment: These industries are highly concentrated in tha West
and Mortheast. Second, within these sectors, federal R & D goas overwhalmingly
to large firms: #82.6X% to those with 25,000 or more employees, compared to 67.6%
of industrial R & D by firms of that size. Therefore, relatively few firms account
for the entire geographical pattern of federal R & D, whereaa industrial R & D
{8 much more dispersed both acroass many industries a?d across the country. Having
snid that, the extremely low level of industrial R & D in the Southeast must be
emphanized., In that reglon, a few large foderal R & D facilities generally have
tatled to generate or attract industrial R & D,

Some wimilaritien in fhe location of industrial end federal R & D also are
otriking. 4gain, tha Northeast nnd California stand out. What is it about those
regions, and not the rest of the country, that allows industrial and government
R & D to coexist and even Lo mutally support each other? To answar this question,
one muat begin to look at the dynamjc. of R & D and the generation of econvmic
sctlvity within an area.

The obvious examples to .lie sre $)llizon Valley and Route 128, which are
Amerfca’s beacons of entrepion vrshly for other areas of this country as well as
for the rest of the world., Federnl -~ chat 18, defense ~— R & D played an import-
ant role in the formative development of both regiunm during tha 1940's and 1950's
(Dorfman, 1983). However, tha R & U capobility in hooh regions rests on the com-
bined atrengths of very strong unirersities, where state-of-the~art research
cont inues to be done, and of a diverse base of small as well as large firms that
support the military R & D effert. Strong, indeed superior, universities are the

unique strength of the two areas. Nowhere else in the country is there the number
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- of ranking research inatitutiona and ;he per capita lovel of R & D performed
(Malecki, 1980, p. 12), - .

In addition to federal R & D and universities, .n element that has been
compon {n Northem California and Massachusotts is ventrue capital, which allows
innovative entrapreneurs to transfer their ideas itno a commercial reality.
Venture capital has traditionally concentrated in these areas and apparently 1g-
entirely absent from some other patts of the country, aa various studies and
hearings have {ndicated, venture capital alone, however, ia a catalyst only
where a pool of talented people ara present to develop commercial spin~offs of
tachnology. At the foundation of all technology transfer and, indeed, regional
devalopment, {s people who sra able and willing to adapt technology and ideas to
other applications, Of all the ragions of the country, the Boston areas and the
San Francinco Bay avea have the combination of acadenic, corporata, and federal
‘pcrnonnol who provide the {nitial gpark for dynamic vegional development. Finally,
there {a also the role of history and experience, 1In those regions (and few others),
;uuccousful technology-~based vnnsﬁros have attracted people, capital, and {deas on

a scale not matched eloewhera, and they continue to attract then.
Regional Impacts of Federal R & D

What effect does federal R & D have on the process of regional development?
In a study I completed a few years ago, three types of effects were investigated,

. The first, local income and multiplier effects in loca! areas, was statistically in-
significant, True, a portion of the job market in major federal R & D locatijons
will ccnsist of professional jobs, ‘wt this effact ia swamped by the similar
Impacts at Jarger industrial R'& D clustera around the country, Federal R & D
helpa to create nnnes of higher-paying professfonal labor markets {n o few arcas

that would not lave them otherwise.
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A second effect im tha possible redistribution of R & D spending via sub-
contracting. Tn two examinations of this, using Defense and MASA data, it was
found that subcontracting prlmaril; reinforcas existing concentrations of R & D
and little widespread dispersal takes place.

The third type of {mpact is the wost complax and difficult to maasure, but
at the same time probably is the most important. This T have called agglomevation
of R & D. Tha location in the same place oy several different R & D performers -~
fedaral, industrial, and university -- gives to an area the breadth of capabilities
and opportunities that can evolve into eelf-genarating complexes of R & D and its
outputs, These agglemerations, howevar, are faw. In earlier work, for example,

I tdentified 11 metropolitan areas in which both fadarally-funded and industrially-
funded R & D are found on an above-average per capita basis: the four major Ameri.-
can R 6 D complexes (Boston, Los Angeles, San Francisco, and Washingten), three
industeinl ¢ 1t {en where large federal facilities are found (Dayton, Houston, and
Pittsbutgh), two major univeraity towns in the Midvest (lafayette, Indiana, and
Madiaon, Wisconain), and two Sunbelt locatiens of federal defense-space facilities
(Huntsville and Santa Barhata).

The agglomeration effect of R 8 D haas the greatest potential for altering a
regfonal economy, but only if a sufficient number of R & N activities are present
to vreate a critlcal mass of people and activity. In such an cnvironment, R & D
and {ts output of ideas, uew preducts, and new matkers provide opportunities for
entreptencura to form new firms (perhaps even in ncw industries) to take advantage
¢f those opportunities, This spin-off from estahblished companies represents the
dynamir self-generating cronomic artivity that 4 unlquely related to R &6 D, For
aeveral 1easons related to the presence of auch vppurtunities, high -technoiogy

fndust 1 e are most 1ikely to grow through spin-off,

<t
.
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The agglomeration of several different kinde of R & D activity {s a hallmark
of bath the Route 128 and Sflicon Valley regions. Evan in the growth of those
' regiona, ths role of federsl R & D has been most important in indirect rather than

diract ways. Spin-offs of new firms aro most likely to occur from other, est-

ablished companies, and were least likely to be started by individuals working
at fedaral laboratories (Coopar, 197t)., FEven universitios vary in their “spin-
off porential.” Sometimes universities seem to be critical, snd other times
thay play only minor roles. Howaver, new business opportunities are more 1ikaly
to develop out of large university resesrch programs that are identifying new
opportunities than can be exploited commercislly. Small-scAle programs at smsller
achools are less 1ikely to cover a range of basic and applied ressarch topics.
Muat fmportsnt {s the corporats and entrepreneurial activity i{n sn area. New firms
asrve as o, :mpl-e to other would-ba entrepreneurs, and their success can attract
the venture capital that {s essentisl to the recurring ability of firms to get
atart-up capitsl. Although s region . can develop via R & D without all of these
ingredients, it remains true that our twe shining examples include all ot them:
8 big-city environment, superior reavarch univeraities, federal R & D facilities,
defense and other federal R&D contractors, and plentiful venture capitsl.

Within e sotting of free enterprise genorsting spin-offs and opportunities,

' vhat specific role can federal R & D playt 1 would auggest three in particulsr.
Firat, ovan {f the naturs of the R & D {s classified, esoteric, or othervise not
commercially exploitable, federsl R & D at a place attrscts highly skilled paopla
who bring with them s aet of values that complements entreprencurial activity. The
importance of science and technology, of education, and of a job market that rewards
leaming are common to all cluaters of weisnt{ots and engineers. When federsl .
R & D adds to an exiating sgglomeration of R & D personnel, it slsc enhances the

pool of technical workers who can be potentially lured to other, usually {ndustrial,
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oppurtur ities. This "ralding" of employees by other employers is part of tha
venowied dynamisa found in the Silicon Valley regien. The importance of a supply
of technical peopla, both already employed and those being trafned at local uni-
versities, 1is usually at the top of tha 1ist of location attractions of high-tech
firos.

Second, firms account for most federsl R & D, and uwost of it is from defense
projects of varfous kinds. Theaa firms continue to concentrate this R & D In
matropolitan areas where they can attract the large numbers of sclentists and
enginears which thay need. Even though substantial defense R & D is done at remute
facilities, the major dafenne contractors tend to do their R &4 D at a relatively
small numher of locations vhere they will be easily able to attract personnel.

Thin need to attract workers {s why only large urban reglons are prominent R & D
complexes in this country and in most other countries. lighly educated people
prefer to have a divarsity of professional and cultural/recreational opportunities.
Alternative jobs at similar employers in the same local area is, in fact, increas-
ingly important am two-career families find it difficult to mova long distances
frequently. A large urban area, especlally one with a large number of R & D jubs,
4111 also have a cultural/leisura economic base with shops, restauranta, and ser-
vices that appeal to an aducated and well-paid population. An infrastructure of
alr transportacion, communication, and buainess services, necded by firms and their
employres, are also enhanced in large cities.

Third, anl possibly most important in tha long run, is federal support of
R & D at univeraities. As Roland W. Schmitt of General Electric wrote recently
in Science magazine, federal support of university research 19 a critical end
unique part of government science policy. It is at research universities that
new idean and technigues begin, and where they become part of the training of new

genevations of vesearchera. WNot all univeruities are going to spawn api t firms,

th)
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@ Md moat will not. lowever, if an ares is s source of univornity basic resaearch,
of firms where local graduates ..an £ind employment, and to which researchars from
elyevhere can ba attracted, the ec;nomtc development of that area will be bassd, ut
least in part, on those R & D activities, Where there are many univeraitiss and
firms doing R & D in clome proximity, the agglomeration effect im most significant,

The importance of university-based R & D cannot hae ovarstated. Dr, Schaitt's
remarks focus on the long-run henefits of university resesrch to the devslopment
of American science and technology. Few couvtries Lavs a una.>vsity systam es open
as oursa to students of all types, Ths reasarch and training of parsonnal repreaent
the essential and genoral relationship between universities and industry. But it
18 also true that the location of concentrations of university R & D attracte in-
dustrial R & D, in wome rasesrch that I have completed recently, federslly-funded
university R & D was highly significant as an influence on the location of indust-
rial R & D, whereas direct federal ‘ntramursl or laboratory R & D were nod. Tha
broad geographical patterns described earlier support this. States and urban ereas
with several top-notch universities are also the areas of concentration of R & D

in industry, whether from industrial or federal funds,
Technology Transfer, Spin-offs, and Regional Development

While I am not an expert on the issue of technology tranefer, as are the
other witnesses at this hear{ng, 1 would offer a few comments regarding its role
in regional development, Clearly, technology transfer can taka'place enytime or
anywhere, as o firm or an individual takes a technology and uses in a commercially
innovative way. But can federal R & D, as it presently {s constitutad, serve as a

significant source for technology Lransfer that can lead to prolonged regional

development ?
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There are two modes of technology transfer, each quite differeant from the
uther. One is based on large firme attempting ‘to apply federally-sponsored R & D
to commerical application. This mode of transfer is strewn with failures, ss
an Arthur D, Little study demonstrated sevaral years ago. Even where thers ars
prominent examplas, most occur after tha lergs firm takss the technology back to
its own labs. From a regional development perspective, this moves the bensfit of
the transfer to another region., Only in a large, multi~feceted R & D environment
is the transfer likely to result in the creatfon of jobs ss the technology 1is
further devaloped. All of our country's innovative firms have well-honsad networks
to gather infeormarion on technological opportunities f;om federal labs anu tlsevhare,
but these are most often refined at one of ths firms' own principal R & D locations.

The mecond mode of technology transfer ia t've more exciting, but less likely
cne In the current policy environment. It begine when a cmall firm or, rather,
several mmall firms, are able to work on 8 succession of Innovative technologies
that can be commerciaslized. The early work on microelectronics during the 1950's
and '1960's exemplifies tiin patterﬂ, when amall firms were as likely as (or more
likely than) large firns to be the innovators. Necessarily, these dynamic environ-
ments were few, and the Boston and San Francisco Bay eress were the wost prominent,

However, 1 believe that other areas could, under the right conditions, be seedbeds
of new tecimological activity, whether directly from federal R & D or indirectly
from univernity research, Usually, {t {s easier for s small firm to develop and
thrive in a large, technologically based urban area than in a emall city, because
of access to expertise, capital and personnel, and these advantages militate
againat widvapread R & D-rrlated development throughout the cauntry.

Could feleral policy be ueed more effectively to promote regional development?
Even a large--cale program would pr bhably not have that outcome., To focus on 8
few federal froilities or a few technologice would be less effective than to allow

the researchera and thelr ¢.treprencurial counterparts to choose and develop those
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@  1deas that appeal to them. Federal support of that research and .of its embryonic
products would most closely racreate the aura of the 1950'« and 1960's that are
cited {n this regard, Under any circumstnncaa. tha regions that have the potent{al
to develop are those with the job markets, air service, and university research
that have proven supportive of innovation-based economic growth. In addition, not
many places can be seedbeds of a naw technology; the strongest will rige to tha
top just as they do in corporata competition. R

Must studies of tachnology transfer from .ederal labs and projects have
emphasized the naed for market orientation, both of the technology snd of the maans
by which {tL can ultinately be commercialized. The govermment 'a’ relatively poor
tecord of participation in directed technology transfer seens to be related to the
lack of an explicit responsiveness to the market. However, the general problems
of technology tranafer, {ts failures and its successes, 1gnoré the specific con-
teAt of regional development,

Faderally-sponsorad technolcgy whether in federal laborstories or {n contractor
laboratories, {s monitored and participated in primarily by large firmas. Only
large firms have the necossary technical staff to acquire, analyze, and adupt tech-

: nology fiom outside sourceé, such as federal laboratories, 1In addition, large
firms can afford to have a long-term outlook that allows them to keep informed
absut technologies with no immediate application, Middlemen, such as university
researciers, can, at times, help small firms to become aware of, or utilize, auch
informat fon, especially the small, incremental technological improvements that can
be especially {mportant to a small firm.

The different nature of large and small firms in technology transfer {s crit-
ical in the context of rogirnal development, Large firms can monitor activities
at the many federal laboratories conducting R & D of interest to them. 5mall fi{rms
are nearly always local, operating in the vicinity of a single laboratory, on which

L] it relles for {nformatfon, The small firms will tend to utilize the technology

locally, as recent examples around Oak Ridge and los Alamos Nationsl Laboratorias

Q
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suggast. But large firms absorb such information into their existing R & D ®
networks, which tend to be concentrated in the ‘traditional regions -- tha Northesat,
California, and a few other places. At the same time, the regions where small

firms are best suited to technology transfdr activities are the same R & D complexes,

vhere infrastructure, univergities, and support facilities are readily availabla.

The issues of information tranafer and of absorption and adaptation of tech-
nical knowledge are complex, and that is why large corporations are best equippad
to deal with them. Inaddition, large firms can afford to wait and watch while a
snall firm makes early use of now tachnology, and then acquire efther the tech-
nology or the entire innovative firm. In either event, the most likely geographical
scenario is that much innovative activity will he transferred to a corporate R & D
centet.

In sum, federnl laboratories tend to efther reinforce other existing R & D
capabilitfes in some regirns or serve as oases of R & D within an atréa. The ad-
vantage nf the long-standing R & D complexes are many, and Auerica's major corpor-
ations operate with efficiency and flexibility in .nd among thess areaa. Innovative
activities take place, of course, outside these regions, in many cities and towns
khroughout the U.S. Fedeval laboratories, by being large and in few placee, can
be a resource to local firma only in those few places. The prospects for inno-
vation and technological progress in our country are bright, but not primarily
through the 1imited range of activities conducted in federal labs. Support of
R & D in universities ond in small firms has a greater chance of dispersing benefits

to firms and people throughrut America.
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Representative LUNGREN, Thank you very much,

Colonel Theuer, maybe you could respond to the comment made
about the universities and where they are located, if they are on
the east or west coast.

(olonel THEUER. First of all, we have relationships with universi-
ties in general in three different ways—with students, with faculty,
and with universities on a contract basis. Those with which we

have formal relationship.. are Illinois, Purdue, VMI, the University

of Mississippi, University of Texas at El Paso, Georgia Tech, Con-
necticut, Pittsburgh, and Michigan. 7

We also have relationships in other areas with Carnegie Mellon,
with Penn State, with whom we will soon sign a contract, and Mr.
Shaffer within the next week or so will be meeting with the Uni-
versity of Texas at Austin. We also have people in contact with
MIT. So that would be a total of 13.

Representative LUNGREN. 1 was hoping you were going to men-
tion California.

Colonel Tueurr. We attract a number of students and faculty
from Stanford.

Representative LUNGREN. Let me ask a question that doesn’t
relate to the present point but we will get to some of those points
as well.

One of the points raised by most of you is the need for incentives
if we are going to make technology transfer work, and there seems
to be a suggestion that we need to focus more on incentives, both
from the standpoint of the private sector and from the standpoint
of the Government lab or agency.

I wonder if the first three of you might comment on what specif-
ic incentives you believe would be most effective. I believe all three
of you mentioned that there has to be an interest on the part of the
private sector party to the joint venture, some incentive interest
there. | wonder if you would address that and also address what
the incent ve would be to the Government agency and not just the
Government agency but the person working for the Government
agency. Is there something that is needed more than just the sug-
gestion that once we have this technology we obviously have to
have a supplier who's going to manufacture something that takes
that technelogy and actually puts it into production form. We need
to go further than that and have some incentive of a financial
nature or some other nature to the individual scientist or engineer
that's working for the agency.

Second, are you suggesting that you need incentives so that the
money that's returned for licensing or similar type matter, at least
a part of it, would go to the agency involved as opposed to it going
to the US. Treasury?

Colonel THEUER. These views are mine based on experience at
USA-CERL. Talking {irst about the laboratory. The incentive at
the laboratory level is to, as I mentioned in my statement, to get
the product out und make it available to the Army user. The re-
quirement comes to us from the defense user primaril{ to solve a
general or specific problem. The incentive from the laboratory's
point of view is to take thc requirement to the point where the so-
lution is workable or pragmatic from the user’s vicw as opposed to




-

60

only publishing « report. My incentive as the lab director is to
serve and meet the necds of the user. That's the first incentive.

On the part of the Government agency, 1 would interpret Gov-
ernment agency here to be the “State.” 1 don’t think the Federal
Government can do much to assist in the process of getting the
technology out there in a practicai, usable, profitmaking sense, I
think the focus and the impetus has o come from the Stafe. States,
by definition, work to attract business ‘o their respective jurisdic-
tions. The process is best poruayed us a triangle. The triangle in-
volves the lab on the one part ts a resource; the elected Senators
and Congressmen and the State legislators on the other part; and
the industry that might have an interest. And the incentive must
be with the State to provide the focal point to draw the three parts
together. We can't do it alone at a laboratory.

On the industry part, especially {rom the standpoint of a small
business, but even from the standpoint of a large business, how
does any size of industry come to learn of ava:lable federally devel-
oped technology? Let's say you're a manufacturer, you have 25
people in your firm in Long Beach. I ask you the question, “How do
you learn for example that the Naval Research Lab is developing a
technology that you could use in your company? How do you know
that the technology even exists?” The incentive in this instance is
for industry to somehow link up with available applicable technolo-
gy.

Representative LUNGREN. Mr. Dacey.

Mr. Dacey. Well, my view, based on 30 i,;ears at Bell Laboratories -

and a total of about 6 now at Sandia, is that incentives are of such
a variety of kinds that you can’t focus on any one. Monetary incen-
tives I think are least important. There may be an occasional
patent that makes a millionaire out of someone, but most patents
don't give vhat much money. And as fur as monetary rewards are
concerned, scientists and engineers are reasonably well paid.

I think that the major incentive comes f.om the feeling of accom-
plishment, from the feeling of contribution, from the feeling that
you're doing something that is expected of you both by your compa-
ny, your country, and your peers. And then I think it’s a question
of management style and somehow getting across to the laborato-

ries that it is a good thing to transfer technology, and they in turn -

making their people feel that it's a good thing to transfer technolo-
ly.

At Bell Laboratories, for example, a young engineer signs a
patent sgreement and for $1 all *le patents that he ever makes
will go to AT&T. That doesn't stop\him from patenting. The record
at Bell Labs is more than a patent a day. The patent portfolio has
more than 10,000 important patents in force. The reason is because
a person gets a kick out of making a contribution and of seeing his
work actually result in something useful to people. I think that
that kind of incentive may be missing in some of the national lab-
oratories. The feeling you get when you can see that what you did
aoetually results in somvtﬁing useful to somebody is a cultural
matt r, and not a money matter, in my opinion.

That's not to suﬁ' that patents and even patent royalties and re-
wards of various kinds aren’t important. They are important, be-
cause they give a signal that this is something that is a good thing

by ~
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to do. It's not the money itself; it's the fact that the company cared,
that the country cared, and tha. some recognition was given of this
kind of activity rather than just the purely scientific activity.

Representative LUNGREN, Are there, however, additional incen-
tives in your view of whatever nature that we need to look at with
respect to accelerating the process?

Mr. Dacky. Yes, I do. [ think that if you look at what's in it from
industry's standpeint, industry will be interested in exploiting a
technology or an invention if they feel that there will be a contri-
bution to the bottom line, and an important part of that is a pro-
prietary right which prevents others from competing unfairly after
one company has made a major investment, ‘

In my opinion, the Government could couple some sort of propri-
etary rights to technology with the willingness to invest, so that
companies which invest will get more rights to these technologies
comin? from the Government than those which do not. If you make
it all free for everybody, it tends to be worth exactly that; exactly -
what people have put into it. From the standpoint of private indus-
try, I think the incentive is the ability to make a profit. That, in
turn, depends on proprietary access to the technology.

I think a lot could be done if there were some incentive to the
national laboratories for having their technologies transferred,
some sort of recognition, some way of reassuring them that this
kind of activity is g:ven importance and appreciation by the coun-
try, and perhaps also a greater degree of freedom for money gener-
ated by such technical activity to come back to these laboratories
and inspire even more work along the same lines.

For example, we at Sandia have a program which we call “Dis-
tinguished Mebers of Technical Staff.”" People who are well along
in their carer :&nd have made significant contributions, including
those to technology transfer, get a new title, ‘Distinguish
Member of Technical Staff,” a $1,000 grant, and a plaque whith
th%y can put on the wall.

hose kinds of incentives, while not enormously valuable frem a
dollar standpoint, make it ve 'y clear to people around those who
get these awards that they have done the kind of thing which man-
agement thinks isgood. . . _ . _ .

So I think there's a whole variety of different things we could
think of to provide incentives, but we have to mean them. We have
to mean that we really want people in the laboratories to do those
things because, you see, they are to some extent in competition
with other things that ar~ expected of people in the lab. After all, a
lab has a mission. Theyre supposed to do certain things. They are
supposed to meet a certain date on a piece of hardware. That's
their principal job. Those other things are spinoffs.

Representative LUNGREN. Mr. Miller.

Mr. MiLLer. It was very interesting to me to hear the command-
er of CERL and the president of Sandia reflect on their personal
views of what incentives are because I think you need top manage-
ment commitment to send these signals down through the ranks
that, yes, indeed, this is important to our organization and, more
importantly, this is a part of your job and if you do it well you will
be rewarded for doing this well as you do everything else,

]

(1)




67

[ wish | had more current knowledge about what is going on
with respect to the Ouk Ridge National Laboratory. You may be
aware that Martin Marietta recent}y assumed responsibility for op-
erating the Oak Ridge Laboratory for the Department of Eg;nergy. 1
heard several weeks ago that contract nefotiations were ongoing
such that rights to licenses and patents will be assigned to Martin
Marietta. They, in turn, would attempt to license these out to local
businesses. Part of the royalties would accrue to the inventors and
part would accrue to Martin Marietta as an incentive to transfer
technology. These royalties to Martin Marietta would be used only
in support of like activities. They wouldn’t go back to the corporate
treasury. )

Mr. Dacey. Well, yes, I think that's right, with one slight correc-
tion. That contract, as far as 1 know, has not yet been signed. At
least it wasn’t last week, because it does contain some of these con-
troversial features.

One such feature was the notion that Martin Marietta’s fee
would be increased if there was a spinoff of technology into the
local regional area, and I can imagine that that's controversial to
people outside that area.

At any rate, there are a number of features in that contract
being discussed which deal with the question of technology trans-
fer. ft will be very interesting to see what form it takes when the
Department of Energy finally gets around to signing it.

epresentative LUNGREN. I wonder if the first three of you might
respond a little bit to Professor Malecki's point. Although we didn’t
lonfine this hearing to the question of regional development, that
is a part of it, and Professor Malecki makes a point that, in fact, if
you get outside of California and the Northeast area, laboratories
do not do much, as I understand his testimony.

Perhaps Mr. Dacey could respond to that because you seem to be
in the unique position of not being on either coast and in an area
that would not really come to mind to most people. Unfortunately,
they don't recognize the emirence of your institution or its loca-
tion,

Mr. Dacry. I would certainly agree with what Professor Malecki
says about the importance of synergism between laboratories, uni-
versities, and industrial companies. An existing infrastructure-—a
sort of ferment of activity and technology-—~clearly provides a seed-
bed that any one of those. elements alone cannot provide as well.
Therefore, I complet.'y agree with the fact that if you have a good
university system, if you have a good laboratary system, and if you
have an existing infrastructure of industry, ;ou’re more likely to
have a growth of innovation than if one or more of those ingredi-
ents are missing.

With respect to New Mexico, I think that we are on the verge of
seeing it happen there and in the Southwest generally. The univer-
sity system in Arizona is being substantialliy increased right now.
We now have in Albuquerque a large new intel Llant where they
will make their newest 6-inch wafer design on the most leading
edge of the technology. Sperry has a plant there. GE has a plant
there. These are relatively new. So we are beginning to get an in-
frastructure of industry coming, primarily because of the climate
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and to some extent because of labor conditions and living condi-
tions, but to some extent because of the existing labs there as well.

The univereity gystem is in the process of trying to improve
itself. 1 think it's fair to say that at the moment, if an industrial
company were choosing between going, let’s say, to the Austin area
or to the Albuquerque area, they would, and in a couple of in-
stances recently, have chosen to go to Austin because that universi-
tﬁ is more eminent and more wealthy than the University of New

exico.

The State has recOﬁnized that and there is right now, a funded
attempt called the Rio Grande Research Cortridor to establis*
within the New Mexico University system some centers of techni-
cal excellence with the explicit purpose of trying to draw compa-
nies and high tech industries into the Rio Grande corridor.

It's a kind of historical development. I would hope that 20 years
from now when Mr. Malecki- gives his testimony at anothef con-

- gressional hearing which is still trying to accomplish technology
transfer, he will be able to cite three regions. .

Representative LUNGREN. Let me ask you this question. Do-you
have any doubt in ‘your mind that at least part of the evidence for
the development of that infrastructure or the further development
of that infrastructure and improvement f the university system is
from the existence of your institution? :

Mr. DAcky. I think it would be very difficult to do without it be-
cause it's all a kind of bootstrap operation which does require the
presence of a number of educated people who care about education,
who care about learning, as Professor Maleoki said. The existence
of the national laboratories, with several thousand Ph.D.’s and

with their concern about educating their own children, with the’

nat.wral spinoff of the cultural and intellectual things which their
interests provide, I think would be essential to a region. Some start
has got to be made and I think the national labs in New Mexico
are an asset which will enhance this growth. .

't requires more than that, however. It requires dedication on
the i)art of the State government, on the part of the university
i)zop e. In New Mexico, for example, if you look back in history,

s Alamos National Laboratory was established there to design
nuclear weapons because it was an isolated place where security
could be maintained. It also happened to be a place which Oppen-
heimer liked. So they went there. That laboratory grew and it was
an oasis as far as any other technical activity was concerned.

The university system then had essentially a rural kind of orien-
tation. New Mexico historically has had extractive industries, plus
farming and ranching, and therefore the State population didn’t
have much appreciation for development. And that's important,
too. People have to want industries to come to their State or there
won't be a hospitable climate and industries won’t come. That has
been changing. It takes time to build on the national laboratories,
but the companies are coming now, and ultimately the university
will get better, and it will happen, but it takes a long time. If you
~ had looked at. Route 128 or Silicon Valley 40 years ago, you

wouldn’t have seen very much either.

Representative LUNGREN. 1 wonder if you might talk about the
problem that we have, at least it was alluded to I believe by Mr.
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Dacey and perhaps Mr. Miller, of foreign companies from foreign
countries apparently either are more intereste or more persistent
in their pursuit. of technology transfer from U.S, Government agen-
cies. Do we have notable examples of an instance where that, in
fact, has occurred? I just heard this said niany times, that they do
a far better job and that they get this information, or at least seem
to pursue this information at the beginnifig more aggressively than
do American firms. Has that actually been the case’

Mr. Dacky. | can give you two examples of where that is, in fact,
the case. As we said earlier, the industry which is receiving the
technology has to be somehow ready and anxious to receive It, in
which case the national laboratories will be more anxious to give
it. It takes two to tango, so to speak. :

The Japan e are organized as technology receptors. There’s no
question about that. They have, through MIT] and other infra-
structure organizations, organized a kind of Japan, Incorporated,
approach for competing in the world. They recognize, I think, more
than most, that getting high technology is important to Japan if
they are going to continue to thrive and, therefore, I believe they
are ready to receive it.

I think some of our own industries, including the more smoke-
stack industries, do not have a tradition of research, a tradition of
receptivity to new technology. The steel industry is a good case in
point. The Department of Energy right now is trying to arrange an
experiment in which the national laboratories ’ ing materials sci-
ence of interest to the steel industry will, in some sort of consorti-
um arrangement, provide a formal means of spinning off technolo-
gy to the steel industry. Well, while all of this is oing on, while we
are trying somehow to form a scientific attitude in our steel indus-
tr{y. some of our people from Livermore went to Japan on a scien-
tific exchange visit and visited Nippon Steel and found that they
are now using the laser technolo%y that we talked about a moment
ago to look at the temperatures in their steel mills and to control
the formation of slag. They think that's very important and they
are not able to get it quite working right so they want to come to
Livermore, which is the center of this technology, and get us to
help them make their system work. 1 doubt that you would find a
Inboratorz in the American steel industry that even knew what
“Roman Spectroscopy” was all about. So it takes a kind of anxiety
to acquire technology.

Now, as a counterexample to that, in our worh on hardaned
microelectronics, there’s a good deal of interest on the part of
American industry to learn this echnology. In fact the Harris
Semiconductor Co. put ou, a brochure recently in which they say
they now have available this and that chip based on Sandia’s tech-
nology. But that's because they do have that receptive attitude.

So I think that one has to work on both sides. One has to work
on it on the side f laboratories, to make them heroes if they trens-
fer technology; and on the side of industry, especially the older in-
dustries, to convince them that science and leading-edge technology
is in fact the key to their corr'}petitive future.

Representative LUNGREN. Just one further question | have is, if
the Japanese or other foreign companiesg are seeking this informa-
tion, it is there for people to obtain, If there's a shortcoming in the
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process somewhere on the side of our own industry, and I guess
that's one of the questions that's posed, how do we increase the
awareness of this opportunity and these resources for technoloFy
transfer within the Federal laboratory system? Do you feel that the
information mechanism we have is sufficient; that is, the National
Technical Information Services mechanisms?

Mr. MiLLer. If I could address that for a moment, I don’t know if
anybody is still here from the Department of Commerce who could
back me up on this, but I was told last week that the largest cus-
tomer of NTIS reports is Soviet Russia. That's sort of common
knowledge. I then was told that the second largest customer of
NTIS reports was Mitsubishi Corporation. I think perhaps that’s
sort of indicative of the role that NTIS plays with U.S. industry.

Representative LUNGREN. So we are doing a good job with region-
al development in other parts of the world?

Mr. MiLLER. Yes, sir. '

Representative LUNGREN. Profe?r Malecki, you mentioned the
sort of oasis concept and the reinforcement of already existing in-
frastructure that may be performed by these Government laborato-
ries, but one of the questions I have deals with the Midwest. The
Midwest has a rich tradition in universities, well-established uni-
versities, some established for much lonier periods of time than
those we have in southern California or throughout California and
in some areas of the Southwest where we have some of these areas
of research development now coming to pnss.

They have large corporate laboratoriec, many corporations for a
long period of time have been involved in those areas of the United
States with large urban environments, Why has—or maybe I mis-
understood your testimony, but from the teaor of your testimony it
appears that this region has been unable to generate significant
Sﬁmoff from their Government labs? If in fact that is a conclusion
t at)you have reached, do you have any clues as to why that's the
case’

Mr. MaLicki. Yes, I think there are two components to it. One of
them is that the industries are the wrong industries. The industries
in the industrial Midwest are largely wnat we now call smokestack
industries, a phrase I didn’t hear until about & or 4 years a%;)e at
all. They are largely smokestack firms which, as has just been
mentioned, rarely are interested in technology at all, but certainly
not the technologies of the type coming out of basic research of
Government labs. That's one part of it.

It's this mismatch of interests that the firms that are nearby
that are close to these very vibrant university environments and
that are in close proximity to Federal labs, are in essentially the
wrong mind sel to mesh together in the way that would promote
technology transfer in the sense of economic development.

Representative Lunaren. Well, you talked about Route 128 up
there in Massachusetts. If you were here in Congress 10 years ago
or 12 years ago you would have heard the outery of the textile in-
dustry going down the tubes and the shoe industry going down the
tubes. Those were not smokestack industries, but they were similar
in their rapidity of decline in terms of their relationship with re-
spect to the entire economy. You don't hear that any more. Now
you talk about the fact that it's—I guess they don’t like to be called
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another Silicon Valley—it is aa area of vibrant activity. It did have
the universities. But the Midivest had the universities.

Is there any reason why that can’t be replicated in the Midwest
and that the Government labs can’t glay a significant role?

Mr. MaLgckl. There’s no reason, but what I would want to em-
phasize is that it wouldn’t happen in very many places. It probably
wouldn’t happen in more than two or three places in the whole of
the industrial Midwest. Pittuburgh is a metropolitan area that s
likely to be one of them because of the research at Carnegie
Mellon, because of a large amount of research, the names of which
in the scientific jargon I can’t even pronounce, but a large range of
tremendously important research for the future, for as you say 20
years down the line, has taken place at some of these universities
and at a high level that would match that that would take place at
Harvard, MIT, and Boston University in the Boston area. ft takes
this agglomeration of researchers on like topics, not necessarily the
same topics. :

Let me get back to the second reason why 1 think the industrial
Midwest has not been a seed bed, let's say, of entrepreneurial re-
search activity. One of the main problemsis that both the Federal
labs are not the largest of the Federal labs. The largest labs tend to
all be around Washington, in California, in New exico in a few
isolated cases. The smaller labs are the ones that are in the indus-
trial Midwest. Even Argonne National Lab, one of the fairly large
engineering labs, is really not big enough to make a dent in the
Chicago metropolitan area.

In a recent informal study I did for a group of businesses in the
Chicago area, they were despairing over the fact that here’s this
tremendous university 100 miles downstate from them in Cham-
paign, IL, that had no effect on the Chicago metropolitan area in
spinning off new firms that would be able to grow within the Chi- .
cago infrastructure, in a metropolitan area that would normally be
a place where it would be as important economically as San Fran-
cisco or Boston. So there's a gap here, a geographic gap, of some-
times 100 miles and sometimes even more that makes a great unij-
versity in a State have no effect on the metropolitan area that's
perhaps 100 miles away and vice versa. They need to be in the
same place.

That's the unique thing about the Boste and the San Francisco
Bay area, that massive metropolitan cor..plex. Austin could be a
smull version of one. Albuquerque could be a small version of one.

Representative LUuNGREN. Colonel Theuer, maybe you could give
us your insight, beinfr from the Midwest.

Colonel Theukp. Let's start with the midsixties. When USA-
CERL was established as a laboratory in the midsixties—the crite-
ria for selection was published and 50-plus institutions submitted
their bid. The University of Illinois was selected for several reasons
and [ will list three or four of them here.

The Corps of Engincers was looking for a strong engineerin
school, one that was closely attuned to the mission which I rea
earlier, one that had a st.ronfi capability in construction manage-
ment and in computer technology, and had a strong graduate col-
lege and technical library.
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About 36 percent, roughly a third, of our technical capability is
obtained from the u wersity community. We were designed to be
university affiliated, znd have a large flavor of academia.

The second effect that the laboratory has had on the university
is in the attraction or recrutment of facult. to the University of
lllinois. We recently had a $entleman from Farvard join USA-
CERL and the University of lllinois. He come to Illinois with
tenure as an associate professor. His reason r deciding on the
UniversitK of 1llinois was because he would have the opportunity to
work with my laboratory. We have many faculty members from
several universities on a shared university-laboratory contract
" basis. We have people at USA-CERL on a 50-50 basis, that is, 50
percent university and 50 percent USA-CERL.

So we, with the university community share a ‘“magnetism.”
Indeed, we complement each other in many ways.

In terms of the State, the State of Illinois, Governor Thompson’s
office primarily, has come to realize that there’s a capability out
there in the university community and in the last session legisla-
tion was passed that puts the university at the focal point of pro-
viding assistance and startup and grant money for the provision of
facilities, for the startup and/or expansion of high tech industries.
Initial implementation of the legislation is for medical-related re-
gearch activities. The spirit of the legisiature recognizes the tech-
nology coming available from the university and the use of that
technology to bring industry into the State and to aid industry al-
ready there by emphasizing the university influence in State eco-
‘nomic development. .

So the university now has a role and it's becoming the base, in
effect the drawing card to brin industry into the State and into
the region immediately around the university.

_ Representative LUNGREN. You mentioned the first two patent li-

cenges that took place with iespect to the Army and both of then
involved going to corporations in the Midwest, one in Niles, MI,
and one to Dayton, OH. You mentioned that you developed it with
testing done on the M1 tank in Ohio as well.

Are thege just aberrations that we have of these two patents or is
this something we expect to see more of as a direct spinoff from
your operation from patent licensing?

Colonel THEUER. Those are the first two. We have one additional
item which is in the corrosion area, a corrosion monitor, that’s cur-
rently \patent pending, and as soon as the patent is received in
hand we will then explore and proceed with patent licensing.

I might point out, as was noted earlier, we in effect—I'll use the
term in quotes—"protect’” the industry involved by issuing an ex-
clugive license. So that any investment that industry makes is in
effect protected from its competitors and it's recognized. That's
why it's in the Federal Register, so that anyone wishing to appeal
or contest that arrangement can do so. So there is a public an-
nouncement,

So the answer ta the question on patentable items is yes. U'he
answer on nonpatentable items is also yes. We're using the
medium of the Commerce Business Daily to announce what we
have. It's not patentable as such and we are looking for a manufac-
turer because we've had calls from both the Army and the Air
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Force asking to use this device. The device I am talking about is a
“Voice Activated Inspection System.”

Representative LUNGREN. Let me ask you this. I don’t know if
you can answer this. Where would you say we are in terms of im-
plementation of the Stevenson-Wydler Act, not just limiting it to
that, but the major purpose of the Stevenson-Wydler Act? In your
operation, are we ten percent along the way where we want to be
in terms of access to technology that you develop? Are we 50 per-
cent of the wag'? I'm not talking about number of patents out, but
in terms of where you would like to be and where you think we
could be in terms of technology transfer. Are we just beginning
that or are we pretty well along the line?

Colonel THEUER. Let’s use the term, sir, degree of attainment.
No. 1, the authority to transfer technolog?'. I haven't heard too
much about the real importance of that. The real importance of
that cannot be understated. There is the authority to physicall,y
givg out the technology: You ask and it can be passed out. That's
act.one.

The degree of attainment long preceded the Stevenson-Wydler
Act of 1980. There are four laboratories right now in the Corps of
Engineers. Each one of them has been guided by the following in
terms of published results, in terms of deeds, in terms of physically
doing thin[fs for other Government agencies and for the private
sector: published reports, passing of technology to industry, work-
ing cooperatively with industry, and perhaps the easiest one to see
is the software systems that are operated through service centers
in terms of equal access to unclassified systems, equal access to
Government operations—I don't care if they’re States or other
agencies—or the private sector.

80 the Stevenson-Wydler Act in effect has formalized that aspect.
Theve's always been a large amount of involvement. We have as.
sisted municipalities with specific problems. We are working with
the league of public administrators and city managers in the State
of Illinois. We are working with our sister city in Champaign.
* her laboratories have done similar things. In a formal sense,
e h of our laboratories have an ORTA. Each of them have desig-
n: ed persons who reach out, so to speak, on a “push” basisg by at-

nding meetinfs, working with local communities, becoming pro-

ved, both in the Government sector, local and State
government, and in the private sector.

There's also been an awful lot of ublishing. For example, in a
recent article in the E' ,ineer News ecords, the accomplishments
of the Waterways Experiment Station, one of our sister labs, were
reported. The Engineering News Record Article addressed the use
of the “sand grid system,” an expedient %ﬁe of treadway bein
used by n construction industry in Alaska. us, the products an
accomglishments of the labs are not only reported by our people
publishing—and that's really the biggest way we get the informa-
tion out, the i'.dividual publishinf of specitic accomplishmentg—
hut mnjolrl industry and trade publication solicit information from
e, 48 well.

A case in point. You've heard about CERL. We have an experi-
ment station with really a single capability that does a lot of hy-
draulic work. They do work throughout the United States in the




inland waterway system, do a lot of modeling of hydraulics, and
most major city works construction efforts are modeled to check
them out, to verify calculations often before these works are actual-
ly constructed. The cold-region laboratory does an awful lot of
interaction through techinology transfer. The construction of the
Alaska pipeline is an excellent example. Our cold-region lab in this
instance had technology thet was otherwise not available else-
where in the United States.

Our labs capabilities represent in many cases a unique capability
that often times doesn’t exist in the private sector.

Representative LUNGREN. Thank you.

Mr. Dacey, where would you say we are in terms of from your
perspective implementing the spirit of Stevenson-Wydler Act?

Mr. Dacky. Well, I would agree with what Colonel Theuer said
about being pretty well along that road already before the Steven-

son-Wydler Act came along.

" My impression of what Stevenson-Wydler has done is to put
more emphasis on technology transfer, to make a more formal—
shall 1 say—implementation of funding; that is to say, set aside a
half percent of your funds for technology transfer specifically; to
require reporting in the larger places to have a technology-transfer
officer, as we have at Sandia. His name is Bob Stromberg, if any of
you want to get more information from him about this.

But | don't think it addressed many of the other problems we
talked about today: Problems of incentives, problems of proprietary
interest, problems of transfer to large industry instead of small in-
dustry. I think that as far as Stevenson-Wydler went, it was a good
thing. I think that it has at least, as I think Professor Malecki said,
focused on the problem and mad¥ people aware of it.

One of the reasons for having such hearings as this one, 1 sus-
pect, is that the nature of the problem becomes better understood
than it was before.

But, in my opinion, the Federal Government can go further in
Iegﬂslation which stimulates domestic techniology transfer.

epresentative LUNGREN. Mr. Miller.

Mr. MiLLer. I think I'm mostly in agreement. I don’t know
whether to say the glass is almost filled or partially empty. There
were indeed before Stevenson-Wydler pockets of excellence that
were essentially performing well in these areas that the law in-
tended. The Army Corps of Engineers is notable and many of the
national laboratories, and certainly NASA and many of the agri-
cultural research stations.

But there's been also some evidence of a retrogression from 1980
to the present in certain of the non-Army defense laboratories
where there's been a lessening of emphasis on the laboratory level
in terms of level of staffing.

So along with the good news, there's some bad news; but I would
say it hasn't been fully attained but it's largely attained, perhaps
the glass is 80 percent full.

Representative LUNGREN. Professor Malecki, as I understand it,
you believe that the Federal labs do not produce the primary pros-
pect for innovation and technological progress in the country with
respect to spinoff, but 1 gather from your testimony you don’t think




it's an insignificant contribution that they make to innovation and
technological improvement in the private sector?

Mr. MaLECKL léure. Obviously, the mission of the Federal labora-
tories is not to promote regional economic development or to spin- .
off new firms or to create commercially applicable innovations.
None of those is the mission of any of the labs that I'm aware of. In
fact, they're very far from the mission of most. But each of them
has a significant impact on its region by bringing in a different set
of people than would be employed and resident in that area other-
wise. - :

In the regions where there are other researchers, ergineers, sci-
entists, other innovators, they add to the entire aura of innovation.
The whole topic of innovation is one cloaked in mystery and in fact
one of the prominent authors on this topic, Nathan Rosenberg, te-
cently wrote a book called “Inside the Black Box,” on the topic of
innovation in which he said some of the things we don’t know. But
some of the things that we do know is that innovations, whether
they come out of Federal labs or anywhere else, are likely to create
the kinds of regional inducements for economic development in
major places more than in smaller places, in areas where there is a
variety of people, variety of research and educational activities
that we find in the larger places. Unfortunately, we focus on Route
128 and Silicon Valley. Perhaps it would make sense to make more
studies of the smaller areas. The few.that have been done don't tell
us very much. ' :

Representative LUNGREN. Your testimony reminds me of the sit-
uation we are dealing with in the medical profession. If 'you want
to know why you don’t have highly super specialists in some small
little town where there’s nothing else, it's because individuals of
that sort by and large like to have regular communic tions with
their Feers and do enjoy some of the things that you mentioneg
They like to be close to universities and things of that sort, and I
guess it's not surprising in the field of innovation and entrepre-
neurship as well as in Medicare. :

I want to thank all four of you for taking time to be with us. As I
say, this is going to be a series of hearings on the whole question of
innovation and entrepreneurship and how that fits into our efforts
to increase economic growtt in this country, and we wanted to
make sure that we didn't overlook the area of Government labs. 1
assure you we are not trying tu say that the whole ffort is to be

laced on the shoulders of Government labs. That would certainly

e inappropriate, but it also at the same time ought not to be over-
looked, and I think your testiraony has helped us to begin to take a
look at it from the perspective of the overall hearings. I want to
thank you very much. '

The committee stands adjourned.

[Whereupon, at 11:55 a.m., the committee adjourned, subject to
the call of the Chair.]
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STATE INNOVATION STRATEGIES
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THURSDAY, AUGUST 9, 1984

CONGRESS OF THE UNITED STATES, .
JoiNT EconoMic COMMITTEE,
Washington, DC.

The committee met, pursuant to notice, at 10 a.m., in room 1310,
Longworth House Office Building, Hon. Daniel E. Lungren
(member of the committee) presiding.

Present: Representative Lungren.

Also present: Charles H. Bradford, assistant director; and Robert
Premus, professional =.aff member.’ ‘ .

OPENING STATEMENT OF REPRESENTATIVE LUNGREN,
PRESIDING

Representative LUNGREN. Good morning.

Many States and regions are experimenting with new approaches
to spur economic development. They are beginning to recognize
that innovation offers a more promising path to economic develop-
ment than perhaps their old job pirating strategies. Innovation ex-
pands the region’s economic base and modernizes existing indus-
tries by lowering cost and improving product quality, and innova-
tion holds the key to competitiveness, job creation and the future
health and prosperity and health of the Nation, as voll as its re-
gions. ,

In the past, the entrepreneur and the development and applica-
tion of technology to American industry have all too often been ig-
nored, particularly on the Government level, especially here in
Washington. '

Fortunately, the new wave of State innovation strategies that
we're experiencing has brougiht them back into the forefront of na-
tional and regional public policy discussion.

Today’s hearing will focus on what actions State governments

are taking to encourage entrepreneurship and improve their c¢li-

Q

mate for innovation. In particular, those State actions aimer at re-
moving technological, labor market and financial barriers to inno-
vation will be explored. These actions of States, when viewed indi-
vidually, could by some seem insignificant, but in their totality,
they represent a significant and welcomed effort to improve the
Nation’s environment for entrepreneurship and innovation.

The factors behind the new tech movement, as the State innova-
t.on strategies are often called, will also be explored.

Are the States now looking inward to targeting the process of in-
novation, or is this just an illusion? Have theg really given up their
smokestack chasing ot job pirating practices? What is the Federal
role, if any, in promoting State innovation strategies? The commit-
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tee is interested in seeking answers to these and related issues in
today's hearing. ‘

This is the second in a series of nine Joint Economic Commiltee
hearings on the climate for entrepreneurship and innovation in the
United States. I just might say that often times we are supplied
with many charts and esoteric arguments by economics as to what
makes the economy move, but too little of the attention is given to
what makes people move and how we can encourage their ingenui-
ty and their imagination in the spirit of entrepreneurship.

The witnesses before us-are well qualified to speak on the sub-
ject. Governor Matheson of Utah and Governor Thornburgh of
Pennsylvania, States in the forefront of the recent high tech
moment. Mr. Beilman of North Carolina will speak on what his
State is doing to encourage innovation. North Carolina
famed Research Triangle Park has a long established recoyd of suc-
cessfully encouraging high-tech development. And fixally, Mr.
Brennan will share his expertise, which he gained throygh numer-
ous interviews with entrepreneurs and State development officials,

on what motivates entrepreneurs to locate in certain/areas to de-
velop their innovative company.
Gentlemen, we welcome you Lo our hearing today. We look for-

ward to your testimony ¢nd to the question and’answer session
that will follow, :

I would now have Governor Matheson and Governor Thornburgh -
give their presentation. I would mention that your prepared state-
ment will be made a part of the record, but you may proceed as
you wish.

- STATEMENT OF HON. SCOTT M. MATHESON, GOVERNOR, STATE
OF UTAH

Governor MATHESON. Thank you, Congressman Lungren.

It is always a pleasure to have the opportunity to appear before
the Joint Economic Committee of ‘he Congress, and I am particu-
larly pleased to be invited to share the discussion in one of your
nine hearings on improving the climate for innovation and econom-
ic growth. It's also a .pleasure to share the discussion this morning
with my friend and colleague, Dick Thornburgh, from Pennsylva-
nia. We seem to run into one another often these days, and it's a
pleasure to appear with such an gutstanding Governor as Dick.

I'd like to take just a few minutes to summarize the prepared
statement which you have received into the record, Congressman
Lungren, and each of us will, I'm sure, present some perspective of
the efforts which I'm sure each State is pursuing to find ways to
2isnnovate and improve their economic cli"nate in their respective

tates.
- And 1 think it is fair to say the competition these days among
the States is about as intense to attract the kind of business we're
talking about, as | can remember, and every Governor is spending
a great deal of his time to attract, develop, and nuture that kind of
business. And it has not always been thus in the State of Utah. We
were pretty much asleep, in terms of economic development, until
(iov. Calvin Rampton was elected Governor 20 years ago, we really
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. see no reason that we wil

did not v an aggressive promotion of economic and industrial
developme.it in our State. ,
He recognized, however, in 1965, that whenever Kennecott

- sneezed, the economy of the State of Utah fell to its knees. And I

remember a 6 months’ strike in our State during the time that he
was Governor at Kennecott and the economy of the State literally
came to & standstill. He recognized that you simply can't rely on
one or two industries to provide the rontinuing economi .l race,
when the problems of growth continue to face the State, particular-
g/ in Utah, where we have hut one interesting fact that no other

tate can claim. We have the Lighest birth rate of any State in the

‘United States. As a matter of fact, it's twice as high as the national

average, and I was lookin[g at some statistics the other day, and I
not continue in first place in the years
ahead, ‘ y
But Rampton realized that we simply had to start changing the
historical approach to the way we managed our econom , and he
decided that we needed to get into the diversification, and that has
simply been the means by which we've been able to survive.
example, I mentioned that copper was our mainstfy. We're a-State
that grew up with minding hard rock metals. And I
over the next stage of Kennecott laying off an additional nearly
2,000 employees within the last few weeks. I réemember when they
used to have nearly 7,000 employees. They're now down to about
2,000. So we've decided that no single entity or single afproach can
do the job in the States any lor:fer. And we had to link our re-
search to our development, our education and our training into de-
vel(()ipment and a cohesive strategy was the only way we cov': pro-
ceed. .
We also discovered the partnership concept between the public
and private sectors, which is now very popular, but we've been

. working on that for a long, long, time. The record has been a suc-
~ cessful one, and I've attached to my testimony a list of the indus-

tries that have come into the State and their impact on jobs since I
have been Governor. And the way we have had to develop our eco-
nomic base in our State to keep up with that massive growth which
I mention, is to target potential industries and companies for ex-
ansion. We simply can’t go out with our limited resources and
ave a successful impact by attempting to do a generic approach to
innovation and technological growth,

Now in doing that, there are always many barriers to overcome.
There are financial barriers, labor market barriers, and it is a
tough challenge. But our goal has been to improve the climate, and
to do that we simply have to go out and show the people of the
country what we are offering,

Now we have approached it both in a traditional way as well as
in a nontraditional way. The traditional approach which we have
followed involved exempting the tax on inventories in transit, to
begin with, but then we eliminated the inventory tax in nur State
altogether, and now we are called, as many Western States, a free
gort State. And anyone who wishes to bring their goods into our

tate can store them there for a year and not pay any taxes on
those goods. And if the{ take them out within that year's time,
they pay no taxes at all. And the common carriers have now de.
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vised o transportation concept -whereby you only pay one freight
s 0 from your orig. to your ultimate designation outside the
sState ol Utah. That has revolutionized the State of Utah, in terms
of transportation opportunities, and thousands of jobs have come
in, for that reason. : .

We then enacted a research .and development tax credit, and
we're currently considering the el:mination of sales taxes on new
manufucturing machinery. [ have the interesting experience of
~dealing with a company that makes diapers. Incidentally, that com-
pany has found a ready market in the State of Utah for that prod-
uct. [Laughter.|

But tha® company is interested in having the machinery that
makes the diapers exempted from the sales tax, and if we are going
to be competitive, it turns out that all of the St tes surrounding us
already have exempted that machinery. So ! arff™ooking at the pos-
sibility, in a special session, of exempting that sales tax.

We then developed a capital budgeting gystem in the State of
Utah | might suggest that for the Federal Gqyvernment it is not a
bad system to use, and we have found that that
impact o.. the way that financial expeits look at the Siate of Utah.
They look at the way we do our budgeting, and when we went to
the capital systemn 3 or 4vyears ago, we inched up our credibility in
the financia) markets dramatically. Now that has really, on a tra-
ditinnal basis, helped us dramatically.

But in a nontraditional way, we've attempted to try and find
techniques that would really aid in the innovative and technologi-
cal field. For example, we have a small business revitaliza*ion pro-
gram which we have inaugurated for small busingss in the State.
We wbre the first in the Nation to participate, and we have more
small revitalization program loans and grants in combination ot
than any other State in the Union.

I was very interested in pursuing the support for high technology
wleas Fe taking an idea and couverting that into a small company
and developing it. and to show our intént to do that, I submitted a
bill to our It gislature a year ago in January to create atUtah tech-
nology fina..ce corporation, That’s a high sounding phrase to create
i public corporation, served with a board of directors made up of
private citizens who are experts in the field. We appropriated some
funds Secretary Pierce helped me with some additional funds. And
they examine ideus and put equity money into that corporate op-
portunity. We don’t manage the company, and if it's a success, we
tuke our equity back. If it fails, we go on to the next idea. But that,
as seed money, is becoming a means by which companie< that can't
otherwise get the funding, have been able to start their new busi-
OSSN,

We then passed another item of legislation earlier this year
called "Privatization.” We are now able to bid sewage systems, for
example, and transportation of sewage systems, out to private en-
treprencurs We are now instead of going out and bonding, goin
nn hids Private companies are coming in and uning the traditiona
&vrnm(-ntul services, and we're finding that the cost of doing it
through the privatization approach is startlingly lower than the
traditional wavs that we've been putting those businesses forward.
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We then amended our State retirement fund statute to allow our
retirement board to invest in venture capital pools. We're starting
out with a small $20 million program, and up to now, the invest-
ments they have made have shown tremendous promise.

We also allow State tax credits to encourage - rch and devel-
opment. -

Just to give you some of the ideas of nontraditio‘.al ways that we
huve attempted to attract and develop a broader base for our high
technology opportunities in our State.

We have found that labor availability and skills are critical fac-
tors in regionalizing the location of high-tech companies. We cer-
tainly realize that if we are going tc be successful, we are going to
have to sustain our higher educational commitments. In fact, the
only reason we have any success at all in high tech is because 25
years ago, we invested heavily in research in our three universities
in our State and we are now reaping the rewards of that 2h-year
investment with interesting and productive concepts. For example,
we have used—during the economic downturn of the past few years
a good shure of our Federal mineral |ease royalties, and we single
out one of the disciplines on one of the campuses. For example, the
mines-and minerals department required a new buiding, and we
set aside mineral lease nioney to put together the necessary capital
formation to construct the new building which, in turn, precipitat-
ed résearch grants into that department equal to about double the
cost of the building, the first year.

'l did the saine thing to build a new chemistry building, and as a
result, we now have the third best chemistry program, I am told, in
the United States.

We did the same thing for engineering up at Utah State Univer-
sity.

In other words, we target those limited funds to the areas which
willld produce the opportunities in the innovation and high tech
field.

Last year, 1,000 undergraduates and 9,000 graduates, from our
Utah universities and colleges, received degrees in et ineering and
computer science. We are continuing to highlight the areas which
will produce the people that are required in t*e field we're discuss-
ing. I might point out that while we are doing that, our neighbors
are certainly not sitting idle,

My good friend and competitor in Arizona, Bruce Babbitt. has de-
cided he wants to have the best engineering school in the United
States down at Tempe, and so he has put a $30 million program
into engineering and has actually taken funds away from other tra-
ditional sources on the campus. in fact, I was talking to the dean of
the law school, und he was very upset about it, because they tnok.
some of his legal funds away to put it over in enrgineering. And he's
pretty serious about. it, ancfyl know it, because he happens to be a
brother |Laughter.]

And he didn't have a kind word for Governor Babbitt. But the
dean of the engineering schoobsis absolutely delighted.

The net effect of all that is that we are all competing to get the
training in the arcas that will feed the innovation areq, the subject
of this discussion.

&
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I terms of public and private mitiatives, we have a science advi-
sor and a State advisory council on science that examines new con-
cepts and ideas to advise both the Governor and the legislature.
And in that area, we have utilized the research which has been
going forward on the campuses for many years to our advantage.
For example, we have a department of bivengineering which 1
think probably produces more new ideas [ new products than
almost any ‘other discipline on the campus, and as you know, we
have become the national center for artificial organ research.

In addition, the University of Utah has an interesting office;
namely, the patent and product development office that helps
transfer new products to private use. And when they agree to take
sotmething to patent, they take a small equity interest in the com-
pany. and the university has been able to license 20 small startup
companies just since 19%1 And T am not aware of too many States
that have that capacity in the university level It has been very ef-
fective for us.

We also have developed at the University of Utah a very sophis-
teated research park. It has 17 buildings and represents an invest-
ment ol about #85 mitlion with 3,000 employees now. And now
we're designimg the opportunity for a research park at the Utah
State Umiversity at Logan. The mission of those universities and
colleges is committed in a dramatic way to a research prio ity, and
some people are concerned that maybe if we go too high into, re-
search, we are not addressing the traditional role of those institu-
tinns, .

If anvbody would examine the ecconomic impact those institutions
have in the State, they would realize that they produce jobs and
mcome and taxes, and that the research is a major way that we
spinoff in the weas that create these new high tech jobs.

Two other points. Regulation. We continually in public life get
natled with the fact that we overregulate private industry, and
every Governor commits, when he goes into office, that he is going
to reduce bureaucratie regulations. I am sure that Dick has experi-
enced that, and | know, Congressman, that con.es to your attention
constantly about the Federal bureaucratic machinery. [ can assure
vou that machinery exists at the State level as well.

But there is an answer to that, in my opinion, and it is time for
us. I think to put that in this perspective, if we're going to have
that aid 1 the development of high tech industrieg in our State.
We all want to deregulate as much as we can. And my theory is
that we have to do some regulation. and so 1 entered into a part-
nership  got a piece ol legislation through the State legislature,
and we enter into an agreement with the business that is regulat-
ed. and we jomtly <it down, and we work out what we think is the
appropriate level of regulation for that industry. And we have
found that the industry itself wants some regulation. But if you sit
down with them and help decide what is in the public interest and
iomthy negotiated that with the business entity itself, vou end up
having o reculatory atinosphere that, in my opinion, is much more
successtul

We have found, finallv, that the public-private cooperation con-
cept that has been banted around so much the last few yvears really
does nake sense. We have found that whenever we have a prob-
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lem, the Jobs Training Partnership Act is a good example of how
the public-private partnership can really work. But we have at-
tempted to do that in every area where the impact of the State gov-
ernment falls upon private business and we have found that by
doing that kind of an interface that we are able to solve our prob-
lems much more dramatically and much sooner.

I think it's fair to say that we are very competitive in terms of
estublishing a climate to innovate and to develop the proper cco-
nomic growth in our State. It's not fair for us to be placed in the
sume category as Silicon Valley or North Carolina and other States
which have great reputations. But we are a solid, committed State
in the field and over the years have been able to develop a success-
ful and innovative program, and this will continue.

We are very pleased to be a part of the opportunity to present
those views to you here today, Congressman Lungren, and 1 will be
very happy to respond to questions whenever you get around to
that part of the program. Thank you.

|The prepared statement of Governor Matheson, together with an
attachment, follows:|

1o
-
-
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PrerARED STATEMENT OF HON. Scort M. MATHRESON

STATE STR“TEG&ES 10 éMPRQ!Q
THE

INNGVAT[ON AND ECONDMIC GROWTH »
AN t

::Blrman Lungren, Senators end Representatives af the Joint
Economik Committea, | appreclia e the opportunity to present
testimohy here today on the subject of uUtah's strategies for
{nproving the climate for {nnovation and economic growth. Wwe
nelieve that the state of Utah has developed some creative and
effectlve programs {n this area and I hope that succeeding
administrations will continye to build on our efforts. we have,
through practical apnlication of these innavative programs,
attiacted new Industrial development to ''cah, and 1 am pleased to
present aome aof our experiences for your :onsideratiun here today.

~

BACKGROUND .

About ¢0 years aao. under the leadership of Gov. Calvin L.
Hamptan, the state of Utah began to aggressively promote economic

and industrial aevelopment, It is Important to emphasize at the

beglnning that yteh is somewhat unique in its economic development

negds. As yous.may knOw, our population rate {s the highest {n the

natlon. Obviously, we need to provide jJobs for our citizens, and

under *he circumstances, we must provide tham at a very high rate of
increase, : . R T, - R

Gov. Rampton made some exceptional progress {n infusing the
state's economlc development effort with new programs and {deas., 1In
the years since I took office, we have reallzed that Utah's economy
must be di-ersified. For example, the copper mining and refining
{ndustry s considered for me&ny years to be one of the mainstays of
our economy., Qs you probably know, the copper industry is troubled
these days. xennecott Copper Co. recently laid off nearly 2,000
employmes {n Jtah, A well diveriified econonr.c base helps us absorb
shocks like this.

Olversification also helps us survive some of the major problems
aover which individual states have little control. An example s the
monunental deflicit under which our nation currently {s struggling. !
The overall deficit problem, and more specifically, high interest |
rstes and trade deficits, nhave serious neqative lmplicntlcns for our ;
international trade etfurt:. . oo |

Q E)‘i'
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There is no singls governmental antity, nor any single approach

« that provides the total answsr in our quest for diversity in
economic development, I believe that statement would apply to any
state with similar goals in mina. States must adopt comprehensive
approaches linking research and developmint, ecucation and training,
and small huslness uyevelopmunt {nto a cbhasive strategy. A recent

. repocrt ' .m the Natlonal Governors' Associatlion suggests that
"broa. auitifaceted, comprehensive approaches provide the best
epporfunities for actualizing state potential for technological
innovations." [Infrastructure development, education reform,
manpower tralning for displaced workers, state and federal support
of reseatch, financial management assistance, and strong
partnerships between the public and orivate sectors are all integral
parts of successful state plans to bolster economic development.

I believe the record shows that we Have been guite successful.
We have developed a creative national campaign to promote the
advantages of our highly educated anc productive work force, our
abundant natural resources, and our positive business climate. Our
inltial efforts were directed simply at bringing in new industrial
activity, but over the years we have oecome more knuwledgeable,
putting into place a sophisticated research effort designed to
gather relevant economic develspment data and to target potentlial
ingustrles and companies for expansion in Utah. For evample, we
woere one of the first states to do target studies and marketing on
hignh growth technology companies and companles needing to expand
office spare,

OVERCOMING THe HARRIERS

You have asked for my comments on how Utah {3 overcoming
financial, labor market and technologicel barriers to innovation in
high-technology growth. This {s a tough challenge and it is not
solaly a state responsibility. It requires the closely coordinated
efforts of federal, state and local guvernments, and the private
sector. Attacking these barriers, the state has made a concerted
effort over the years to not only improve Utah's businiss climate,
but to mawe {t among the best in the nation.

#we have tried to do this by utilizing both tracitionsl and
non-tradlitional approaches. OQOur traditlonal activitles huva
emphasized tax reforms, and qur non-traditional approaches have
Inzluded the creation of some {nnovative new programs.

THE TRADITIONAL APPROACH

with respect to financial inftiatives, we review the state's tax
structure each year to «eep {t {n harmony with the needs of econcmic
dqavalopment . [nitfatives in this ares have f{ncluded the exempticn
Lo 1987 of taces on Inventories in transit, and eliminating the
Itnventnry tax altagetner in 1973, In 1974 we convinced the Utah
tegislatuee It would be a guod ldea to enact a research and
Jevelopment tax credit, and we are currently cansldering exempt'ng
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the sales tax on new manufacturlng equipment. OQur curporste income
tax s among the lowest in the nation, and our overali bugsiness tax
structure, at both the state and local levels, ls ranked 48th among
the states, according to a recent study by the Natlional Tax Jour.al.

we also have made a strong commitment to make substantial
invastments in our public infrastructure by developing a capital
budget system. These coordinated investmaent strategies hove served
wall to support wur longe~range economic development objectives, and
8 8xpact they will coptinua to do so.

SOME NEW IDEAS

In the area of non-traditional activity, an important focus of
tha second term of my admin'stration has been the identificstion and
implementation of varlous policy initistives designed to enhance the
availabllity of capital for private sector economic development, and
to find solutions to the long-term financing gaps faced by our small
business entrepreneurs. !

these initiatlves include a Small Business Revitalization
program, creation of the Utah Technology Finance Corporation,
enahling legislation for the privatization of some public services,
lagislatlon to allow the State Retirement Fund to invest in
professionally managad Utah venture capitsl pools, and state tax
credits 3 encoursge investments in research a..d development
partnetships.

SMALL BUSINESS REVITALIZATION PROGRAM

utah was one of the first states to participate in the fedsral
mgll Business Revitallzation Program which mekes SBR 503 loans and
yrran Develcpment Action grant funds ava{lable to the states. We
have just entersd the third year of participation in this progran,
and of tae 34 states now involved, Utah ranks first, on a per capita
basis, in the amount of money placed with small businesses,

THE UTAH TECHNQLOGY FINANCE CORPORATION

The 4tah technology finance Corporation encouragas and assists
the establlishment and growth of new high technology busliness In
'‘jtah. The corporatlon has received mone{ from both public and
private soutces, including federal and state funds. 1Its trustees
fncl e representatives from the private sactor, university and
public officials. The corporation will continue to concentrate on
developing hame-grown business in Utah by providing seed money in
several important areas.

These Include research contracts, program grants, eJuity
tnysstment, ranvertinle loans and venture financing. The
Satparation will, in effect, be a revolving accnunt where money is
invested and reinvested.

5




Trs corporation, created (n 1983, will provide start-up mon .y
. and recelve royalties on succussful research, or vake @ position
which will allow for conversion into equity at 8 iater stage. In

', some :ases the corporation will make direct equity investments, )

[t has also regulted in a State Small dBusiness Innovation
. + Research Program similar to the Federal SBIR and will provide
- ressarch and development finance to meritorious applications unly
partianlly funded by federal programs,

r

LABOR MARKET BARRIERS

With ruspect to labor market barviers, g study entitled, "The
Locatlon of High Technology Firms and Regional Econumic Development®
was done by your staff in June 1982. It found that labor
avallability and skills were the most Important factors influencing
the reglonal locction of high-technology companies. Traditionally,
our labor force has been very relfable and well tralned. Qur
colleges, universities and vocational schools will continue to
supply tralned workers for high-tech {ndustries. Uutah has made a
slgnificart financial commitment to the dey lopment of the related
alsciplines so critical to the success of gh-tech firms. An
exampln of this {s our use of the state's hare of federal mineral
loase royaltles for research buildings and equipment,

Ir 1982-82, utan's system of higher education awardzd 1,000
undergractuate and 500 graduate degrees in engineering an¢ computer
sclence. The University of Utah in Salt Lake Clty has the !largest -
englneecing progrin {n the state. Our major private school, drigham
Younq University, which {s also the state's largest private
employer, has a very successful slectrical engineering program, and ‘
Utah state Unlversity {n Logan Is actively {nvolved in the nation's
space programs, :

Utah's four-year bachelor programs and two-year asuocliate degree
programs are providing increased tralning for s{udents wishing to
work In high-tech {ndustries, Thus, Utah's four universit{es and

two technlcal Institutions, all located along the Wasatch Front, the
170-mile corclidot stretching from Logan on the notth to Provo on the’
south, nave beén Instrumental {n meeting the skilled manpower needs
of exlsting hiyh~tech Firms in Utah, and in credating employment
condltlons sttractive to high«tech *irms seeking new locations,

T"ess progrems must pe expanded, but we have made excellent progress
In the area of tralning.

In additlon, the u.S. Oepartment of Labor has funded g pilot
program called the wasatch Front Enterprise Center, to assist new
buslness owners in learning about the labor and management skills
they need to put their |deas to work. Assoclated with the center,
the wasatch Front Scuth Private Industry Councdl i1s a cooperative
effort hetween governmint and Private business to train and place
qualifled Indlvidusls .n today's dynamic labor matrket.

i)
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The council is composed of & wlde varia*ty of business and
guvernment leaders who volunteer their time and expertise for the
{mprovement of training and employment opportunities in our
communities., Finally, we have attemptes to coordinate federal Job
Training Partnership Act funds in a way that maximizes training for

" the naeds of new and expanding businesses, and emphaslzes

Q

ERIC

P A et provided by ERic

Jobcreating activities,

[ decided to place our JTPA programs under the jurisdiction of
the Department of Community and Economic Develcpient to ensure that
the resources were coordinated with and enhancad ongoing economic
development eftorts,

PUBLIC AND PRIVATE INITIATIVES

Uteah Is also addressing the technological barriers to innovation
through both private and public sector initiatives., We hcve a
s:lence advisor and an advisory council on science and taechnology to
advise the governor and the leqislature, In addition to the’
research and development tax credit, the state's university system
provides a research environment which fosters a mutually beneficlal
partnecship between the university and nigh-tecr industry., There
are numerous examples of the wcademlic cummunity's deaication to
cuilasooration on research and technology, and a good one is the
College of Engineering at the University of Jtan which has become a
centar for high technology research. Government and private funding
far this effort totals $8 millien annially, and the collaye 13 now
ranked in the top .20 natic,.all,.

The University of Utan's Depariment of Bicenglneering has become
a natlonal center for artificial organ research with such
developments s the artificial heart, eye, ear, and the wearable
kidney, Research Is also being undertuken in electronic dia?nostlc
monitoring and theraputic cdevices, as well as on biocompatible
materials, Otnar high-tech areas of emphasis include research into
composite materials and computer interactive applicatlons.

Beside sroviding facilities tc uevelop technology, both Utah
State Universit,; and the University of Utah have established
effective channels to transfer new products to private use. The
University of ttah's patent and Product Development Office actlively
recruits firms to license university technology. One uniqLe aspect
of the university's program is that 1t will sccept equity interest
{n a company as paymen. for a license. Through this strategy the
university has made it possible for 20 small start-up companies to
obtain licenses since 1981,

The University of utah has also davelopad a research park to
factlitate the intaraction of university knowledge with Industry. A
aritical factor {n establishing the research partk was the
willinrgneas ot ‘he military to declare certain undeveloped lend near
Foct Douglas, which is located adjacent to the cambpus, 08 surpius,
and allow for the transrer of the land to the universitv following a
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\ pattern set I{n 1951 by Stanford University's research park. A

. management plan was developed to provide a carefuylly thought out
ohysical environment to promote private sector high technology
activfties. Since 1970, 17 buildings have heen completed and
occupied,

The park currertly fepreuents an i{nvestment of more than $85
million. Three thousand emplayees are involved and their pa{roll_of
more than $100 million annually {s a significant factor in Utsh's
economy ,

One of the residents of the park is the Utah Innovation Center.
It was established in 1977 with funds from the National Science
Foundation. The primars purpose of the center is to develop
start-up high technoloyy companics. In return for an equity
position, or a share of intevest in a firm's technology, the center
provides venturs caplital, management assistance, technical library
offlce space, and secretarial and legal services., Since 1982 when
federal funding ended, the center has become a private firm
consistent with NSF's hopes that it would evolve {nto a
self-sustaining entity,

At Utah State University in Logan, plans are underway to begin
construction of a research park and a branch of the utah Innovation
Conter. Recent successful spinoff from USU's vesearch includes the
development of small, inexpensive commurication satellites launched
from the space shuttle, the development of infrared instrumentation
which @rew out of a contract with the U.S. Alr Force, and
{ntegration of computers to diagnose and provide interactive
tralning for the handicapped.

John Nalsbitt, an advisor to firms on business trends and the
author of the best-selling book, Me atrends, has identified Salt
~ake City as one of the ten "new ¢lt1ss o great opportunity”, He
notes that {ts stratugic resources are brain power and quallty of
1{fe. In my 1963 State of the State address, I observed that
fundamental changes in the Jjob market are transforming both tne
worker and the work place. High technology companies depend on
intelligence as their raw material rather than access to new
markets, snergy sources or climate. ! believe Utah is uniquely
situated to benefit from emerging economic trends. Our Quallity of
life has been, and will continue to be, a key factor in attracting
and ratalning professionals in high technology companies. Our
colleges and universities, the research park, and the jnnovation
center, provide an intellectual nucleus where ideas flourish.

1 do not believe there is any danger that the academic mission
of utan's universities and colleges will be overshadowed by thelir
ecnnomic research and development efforts, Assuciate Dean Robart €.
Stephenson of the university of Utah's College o/ Engineering says
that cooperat{on on resrarch of Joint interest to the university and
to Ingustry are muytualy desireble and are to be encoursged.
However, it s i{mportant that the federal government and the states i
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continue to preserve the spirit of basic research which, in the end,
provides the basis for most terhnological {deas .

COPING WITH REGULATIONS

Another matter of concern to us has been the regulation of
business. It is no secret that many in the world of business and
industry would l1ike %o see drastic reductions i{n regulation, and
government has usually responded to these requests by talking {n
terms of regulatory reform and/or deiegulation. The track record
shows that neither effort has been very successful.

The faflure of most regulatory reform efforts can be attributed
to the unrealistic premise that regulation is unnecessary. On the
contrary, some regulation is necessary. Therefore, the challenge is
to achieve effective management by demanding governmental
accountability. '

[n response to the needs of business, especially small business,
I supported legisliation unactad last year that involves the
formation of a pactnership between business and government in the
requlatory decision-making piocess. The measure provides, among
other things, that agenziles may set fees administratively but f{t
requlires that the fees must reflect the cost of conducting the
action. Each fee Is determined by using a simple formula to
determine what costs may be passed through. The proposal also
provides that business assist government in determining the fee by
defining how much requlation i{s desired.

when we diacussed this proposal with representatives of 42
licensed professions and trades they unanimously supported lt,
without exception, these individuals ,.ated that this measure would
help maintaln high standards.

! have also epproved an extensive tralning program for state
agency personnel which focuses on the role of the executive branch
in the regulatory framework, particularly in our rulemaking

efforts. Beside providing a background in administrative laws, the
tralning maxes employees aware that rulemaking cannot be done in a
vacoum, [t is part of a much larger process that begins with the
legislature and may end {n the courts. Therefore, {t must
continually review its efforts in order to rospond to changing néeds
angd situations.

In addition to the advice available from such groups as the
Private Industry Council, the Department of Community anc Economic
omvelonpment assists businesses {n dealing with governmental red tape
at the local and state levels, and we are attempting to make state
aipnc {rs mare coqnizant nf the problems fa J by 3small husiness
entreprenenrs,

0
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PUBLIC/PRIVATE COOPERATION

Wrile the role of the nrivate sector in provlding -
entrepreneurial {deas and most of the capital necessary to implement
these {deas {s still paramount, locel, sgate. and federal government
suppoft can make a differenca. At ths federal level, it is
important to continue research contracts and grants, including hasic
research which provides the foundstion for many productive
entrepreneurial ideas. 1 think it {s slso useful to examine surplus
property located near universitiss which have the capability for
developing research parks similar to the one at the University of
Utah, The Small Butiness Administration Innovation Awards are
another way the federal government can encourage new ideas.

Rasearch and development tax credits and accelerated depreciation
also pr..vdd Incentives for companies wanting to begin, or expand
new huyinesses,

It 15 also Impertant that states realize their strengths an
weaknesses, Utah ig not trying to become a Silicon valley or
Massachussetts Route 128, but we are attempting to establish a
reputation as a high-tech center in bloengineering, in medicine, and
in certain natural resource areas. We would rather build on our
strengths than attempt to compete with all stales in all areas of
development. We simply do not have the resources to play that yame,
a1d In my opinion attempts tc do so may prove counter-productive in
U ah and any o%her state thut might try it. ‘

At the faderal Level there is no more critical role for any
business expansion, Including high technology, than to provide a
steble Piscal polley. This, I believe, Inclydes a concerted

© commitment to reduce txisting federal deficits in such a way that

interest rates decrmase without spurring {nflation. No amount of
federal money spent to encourage high technology industrial
development i3 more {mportant than *he solution of this most
difficult dllemma. .

CONCLUSION

Agaln, let me smphasize that the successes we enjoy {n Utah are
the cumulative results of years of effort by state and local
qovernment, chambers of commerce, public and higher education, and
many private comparnies., I pelleve that our successes can be a model
for others, and I hope that other states, through the findings of
your committes, will be encouraged to learn from our experiences as
we have learned from theirs. .

Mr. Chelrman, 1 agaln thank you for {nviting ms to preseat
tastimony to this Joint Econumic Committee, [ am also submitting
Fot yout can,ideration supplemental materials regarding some of the
activitiers I have mentioned {n my testimeay. I hope they will be
helo*yl to the commfttee ang staff.

J 4
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COMPANY LOCATIONS [N UTAH \ ..
EMPLOYED
{ESTIMATED  "AS OF
CITY i ORIGINAL  MARCH
DATE COMPANY LOGAT ION COUNTY EMPLOYMENT 1984 ’
I 27 we YERHAUSER, INC, SALT LAKE SALT LAKE 5 18
FEw 77 TRAVRELERS INSURANCE (U, SALT LAKE SALT LAKE | 150 270
AR 77 OSMOMD STUDIOS " OREM UTAH - T 120 70
MAY 77  FACET AUTOMOTIVE FILTER CO, SALT LAKE SALT LAKE 120 200
MAY 77 BONDATE COR-"+':TJON S, GEORGE WASHINGTON 10 -
MAY 77 vARIAN, INC, SALT LAKE " SALT LAKE 45 680
MAY 77 ENERGY FUELS BLANDING SAN JUAN 20 9
JE 77 AGRI-CORP NIBLEY CACHE 20 -
JUNE 77 PIFE ALLOY COMPANY OGDEN WEBER 30 -
JAY 77 RAYLOC Olv, OF GENUINE
. PARTS, PAYSON UTAH -1 150 96
LY 77 APPLIED OIGITAL OATA SALT LAKE SALT LAKE }.000 -
AG 77 BRISTOL FOODS, INC, CLEARF IELO 0AVIS 250 -~
AUG 77 PIPER INDUSTRIES CLEARF IELO OAVIS 55 -
Mt 77 BOURNS, INC. LOGAN CACHE 300 443
StPr 77 ACME ELECTRIC COMPANY SALT LAKE SALT LAKE . 300 150
AT 20 wWiLLIMS RESEARCH OGDEN WEBER 1300 425,
(Lt 27 UTAH CANDY MAKERS NEPHI JUAB 20 - -
v 17  EMERGY RESERVES GROW SALINA SEVIER 00 - :
Qv 77 PLATEAU RESOURCES BLANDING - SAN JUAN 16 ~e
NV 77 . BIRRELLE'S, INC, PROVO UTAH 75 200
MR 78 FOLYIEX COMPANY WEST JOROAN SALT LAKE 10 -
MAR 78 LA-Z-BOY HAIR TREMONTON BOX ELDER 350 400
AFR 78 KIRBY BUILOING SYSTEMS SPANISH FORK uTad 120 90
MAY 78 HOERNER-WALDORF CORP, 50, SALT LAKE SALT LAKE ) .
MAY 78 RIVERSIOE CLEARF IELO OAVIS 64
MAY 78 CURTIS NOLL CLEARF IELD 0AVIS 1 7 -
MAY 78 WESTERN ZIRCONIWM LITILE MOUNTAIN  WEBER 45 an
JIN 78 BERTEA, INC, NO, OGDEN WEBER 10§ 155
JAY 78 STONE CONSTRUCTION EQUIP. PLEASANT GROVE  UTAH 40 17
AUG 78  NATTER MANUFACTURING (O, WEST JORDAN SALT LAKE 40 188
MG 78 ROCKWELL INTERNATIONAL SALT LAKE SALT LAKE 5004 530
SEPT 78 G,T,F, TELECOM SYSTEMS-- i
GROWP SALT LAKE SALT LAKE 500 400
NOV 78  OONTINENTAL LIME, INC, BLOOM MILLARO a3 | n
NOV 78 AMERICAN GREETINGS BRILHAWM CITY 80X ELDER 106 \ 190
JAN 79 INTERSIL CORPORATION MIRTH OGCEN WEBER 250 | e
FEH 79 GENERAL BATTERY CORP. CLEARFIELO 0AVIS A0 ~e
MAR 79 BOURNS, INC, OGDEN WEBER a0 \ 250
ULY 79 NUCUR CORPORATION PLYMOUTH 0av1S 250 | 3ic
UG 79 MARTIN MARIETTA CEMENT OIV, nB 300 \ 100
AUG 79 SPERRY UNIVAC EPHRAIM SANPETE 100 400
MG 79 WHEELER MACHINERY SALT LAKE SALT LAKE 60 460
Ay 79 STAR 01ST, CENTER SALT LAKE SALT LAXKE 40 -
A 79 ASPEN O1STRIBUTING SALT LAKE SALT LAKE 50 20
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EMPLOYED
ESTIMATED  As OF
ciry ORIGINAL  MARCH
NASE COMPANY ~LOCATION COUNTY EMPLOYMENT 1984
. aG 79 TWIOKOL BRIGHWM CITy BOX ELOER 700 5,600
EPT 79 MERFT NS LOGAN CACHE 150 145
NOV 79 (15C) TECHNOLOGY SERVICE
CORP, SALT LAKE SuLT LAKE 80 -~
DEC 79  RIVERSIOE INOUSTRIES LITTLE MOUNTAIN  WEBER 200 - 65
JAN 80  SOUTIWIRE LITILE MOUNTAIN  WEBER 250 “
MAR 80  LITTON INDUSTRIES SALT LAKE SALT LAKE - 400 868
JN 80  NUCLEAR FUELS BLANDING SAN JUAN 125 ..
JUN B0 IDEAL ¢ ,IC INDUST. DEVIL'S SLIDE 50 - 1
JULY B0  ITT CONIINENTAL BAKING (0. OGDEN WEBER 350
AUG 80  RAMCO STEEL SALT LAKE SALT LAKE 17 12
SEPT 80 GALIGHER ELASOMERS SALT LAKE SALT LAKE Ve 250
OCT 80  CONTIMENTAL LIME CD. MILLARD . .33
OCT 80  SCOTT PLASYICS (0. 23
NOV 80  EASTON ALUMINIM SALT LAKE /7 200 130
OFC 80  R. S. SWPPLY CO. & SALT LAKE - 200 .
KILSBY TUBE SUPPLY 32 -
JAN Bl AMERICAN EXFRESS SALT LAKE SALT LAXE 1,500 1,400
JAN 81 FOREICN TRADE ZONE » SALT LAKE SALT LAKE 1
FEB 81 LA.2-80Y (Expansiun) TREMONTON 00x £CDER -
FEB 81  KREMCD, INC. OGDEN us?zg 200 20
“E€D Bl  EKTEK, INC. SALT LAKE SALT LAXE 30 “.
AR 81  JOMNSON MATHEY, LTD, _BALT LAKE loo 50
MAR 81  GRAPHIC ARTS PUBL ISHING SALT LAKE 7/ SALT LAKE 4
MAR Bl  JORNSON PUMP (0. SALT LAKE /¥ SALT LAKE “a
MAR 81 FRONTIER ENGINE SR LIKE  /° SALT LAKE 10
MAR 81  NASCO NORTH CENTRAL SALT LAKE SALT LAKE 4
¢ MAR 81  GE LOGO'QTIVE SALT LAKE ALY LAVE 20 3
‘ APR 81  VERMONT AMERICAN CLPP. OCDEN / WRER 60 8
AR 11 THE THHEE WAY CORP, SALT LAKE / ALY LAKE -
MAY 3]  AMERICAN PARTS SYSTEM SALT LAKE'’ SALT LAKE 50 15
MAY 81  LONG=-AIRDOX 00, 'mrmcy;& LY 83
MAY 81  AIR PRODUCTS & NHEMICALS , 35 10
MAY 81  TRI-STATE OIL TOX. IMD. VERNAL UINTAH 30 3
MAY 81  GOLDEN GRAIN MACARD®:I SALT LAKE SALT 1 AKE 20:
JUNE Bl 1OMEGA COR®, OGDEN WEBER 200 aa7
JUNE 81 (ROSS COUNTRY PIEY L IN
SUPPLY SALT LAKE SALT LAKE 15 ~
JME 81 WEATHER SHIELD We, LOGAN CARBON 200 250
IME 8L WLORAST BRIGHWM CITY 80X ELDER 268 234
JMNE Bl LONGVIEW FIBRE (0, 10 - .
JUNE 81 CHEVRON RESEARCH €O, &
CHEVRON SHALE OIL 0. NO, SALT LAKE SAVIS 125
JUNE Bl PARAHO DEVELOPMENT (D, VERNAL UINTAH -
JUNE BL  GREAT NATIONAL CORP, SUNNYSIDE CARX,. 2a
JAY €1 PERMALOY OGDEN WEBER 200 20
JULY 81  LEEDS & NORTHROP CO. SALT LAKE SALT LAKE 200 72
. AUG 81 SHINMNEY ENTERPRISES SALT LAKE SALT LAKE 20 e
-
95
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EMPLOYEOD
ESTIMATED S OF
Clry 0R1GINAL MARCH
DATE LMPANY LOCATION COUNTY EMSLOYMENY 1984
SEPT 81  BULAZER CORP, MORGAN MORGAN 45 .-
£PT 81 TUBLLAR SERVICES WEST SPRINGVILLE UTAH 255 5
SEPT 81  ONRIOA COLD STORAGE/
CURTIS TRUCKING SALT LAKE SALT LAKE 10
SEPT 8]  SKAGGS TELCCOMMUNICATONS
SERVICE SALT LAKE SALT LAKE 243
SEPT 81 R,P. SHERER CORP, SPRINGVILLE UTAH 200 26
ocT 8l SORENSON OEV., INC, SALT LAXE SALT LAKE 100
oCcT 8l RORDWAY EXPRESS, INC. SALT LAKE SALT LAKE 20425 70
NOY 81 LENIS REFRIGERATION QU, SALT LAKE SALT LAKE 122
oEc 8l SPEARY UNTVAC MINI-COMPUTER SALT LAKE SALT LAKE 50
MAR §2 MULEAN TRUCKING O, SALT LAKE SALT LAKE 10 40
MAR 82  MASON DIXON LINES, INC, SALT LAKE SALT LAKE -
AR g2 FIONTIER AIRLINES SALT LAKE SALT LAKE 100 166
APR 82 A<L WELOING PRODUCTS SALT LIKE SALT LAKE 11
MAY 82 RAMRAS SPECIALTY CO. SALT LAKE SALT LAKE 25 13
MAY &2 WESTERN AIRLINES SALT LAKE SALT LAKE 2,000
XN 92 EVANS & SUTHERLAND SALT LAKE SALT LAKE 700
JN 82 METAL CDODS SERVICE CENTER
(O1v OF ALCAN ALUMINM LTD) SALT LAKE SALT LAKE 25
JAM 83 TALBERT CORFPORATION SALT LAK® SALT LAKE
AN 8} OOMET CLEANERS SALT LAKL SALT LAKE
JIN B €31 (COMPUTER INPUT
SERVICES, INC.) MURRAY SALT LAKE 150~200
JaN A3 ALCO OF DENVER SALT LAKE SALT LAKE =30
N 83 AMERICAN MICROSYSTEMS SALT LAXE SALT LAKE 3540
JAH 83 CUSTOM TOUCH ELECTRONICS SALT LAKE SALT LAKE
JIN 03 DELUXE CHEOX PRINTERS SALT LAKE SALT LAKE 30-35
Jnn 83 DIGI TAL EQUIPMINT SALT LAKE SALT LAKE
AN 83 HARLAND C0,, JOHN H, SALT LAKE SALT LAKE 90
JAN 83 MILLER, €. A. (Expansion) 2ACHE 700
JAN 8)  ROMLEY, INC, SPRINGVILLE UTAH 40-50

FEB 83  HERCULES AEROSPACE 01V,
(RESEARCH & DEV., LAB.)

(Expansion) SALT LAKE SALT LAKE
FEB 83 METAL GO0DS (O1VISION Of

ALCAN ALUMINUM) SALT LAKE SALT LAKE
MARCH 83 DHL AIRWAYS/WORLOWIDE

COLRLER EXPRESS SALT LAKE SALT LAKE 60
MARCH 83 ROME CABLE WEST JOROAN SALT LAKE 70
MARCH 83 UTILIMASTER 0GOEN WEBER 55
MARCH 83 VALVE & FITTING, INC. SALT LAKE SALT LAKE 15«20
WNRCH 83 U.S. HOME MANUFACTURED ,

HOUSING SALT LAKE SALT LAKE 300
MARCH 83 R, C. BOTTLING CD. WEST VALLEY CITY SALT LAKE 30
MARCH 83 CISI (COMPUTER INPUT

SERVICES, INC.) SALT LAKE SALT LAKE 90

J7
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. EMPLOYED
ESTIMATED RS OF
crry ORIGINAL  MARCH
OATE COMPANY LOCATION COUNTY EMPLOYMENT 1984
! APRIL B3  MORTON-THIOKOL
. (Expansion) BRICHAM CITY CACHE 50-100
APRIL 83 SPERRY (DEFENSE OLIV.)
(Expansion) SALT LAKE SALT LAKE
APRIL 83 SENCO FASTENING SYSTEMS SALT LAKE SALT LAKE
APRIL 83 SCHENKERS INTERNATIONAL SALT LAKE SALT LAKE
APRIL 83 SALT LAXE CIRCULTS SALT LAKE SALT LAKE 3540
APRIL 83 B & L MANUFACTURING PROVO UTAH 103
MAY 83  DISER, INC, OREM UTAH 30
MAY 83 THIOKOL (BRIGHM APPAREL
B.0G.) (Expansion) SALT LAKE SALT LAKE
MAY 83 SPECIALTY ENGINEERS 8
JNE 83 PEN-TEC ENTERPRISES WEST VALLEY CITY SALT LAKE 16-24
JUNE 83 ROCKY MOUNTAIN BANK NOTE
(Expansion) SALT LAKE SALT LAKE  106-381
JUNE 83 UNIVERSAL CONCRETE SANDY SALT LAKE 3040
JME 83 FRIDE ELECTRONIC ASSEMBLIES SALT LAKE SALT LAKE 45-150
JUNE 83 UNITED AIRLINES
(Naw Faclility) SALT LAKE SALT LAKE 17
JAY 83 J. R, CONTROLS SALT LAKE SALT LAKE 9
AUG 83 CATHETER TECHNOLOGY SALT LAKE SALT LAKE 318
WG 83 KASTLE USA 40
JEPT 83 ENDOTEK CROUP, INC, SALT LAKE SALT LAKE 18
SEPT 83 URS CORPORATION SALT LAKE SALT LAKE 9
SEPT 83 W, M, FREEMAN (0. SALT LAKE SALT LAKE 90
SEPT 83 WELLS CARGD OGDEN WEBER 104
SEPT 83  LEVELOR [ ORENTZEN OGOEN WEBER 1,245
SEPT 83  ENDOTEK GROUP, INC. SALT LAKE SALT LAKE 18
SEPT 83 UAS CORPORATION SALT LAKE SALT LAKE 9
SEPT 83  ISOMEDIX, INC, SALT LAKE SALT LAKE 59
SEPT 83 RIVENOELL WEST VALLEY CITY SALT LAKE 199
0CT 83  UNISTRUT 40
0CT 83 RADIX CORP, 4 59
OCT 83  NATIONAL SEMICONDUCTOR WEST JORDAN SALT LAKE 1,225
OCT 83  STOUFFER £O00S SPRINGVILLE UTAH 1,200-1,700
OCT 83 LITTON INOUSTRIES SALT LAKE SALT LAKE 572
NOV 83 SELECT TELEPHONE SYSTEMS SALT LAKE SALT LAKE 2,200
NOV 83 G, H, INDUSTRIES 258
NOv 83  FIRST CONTINENTAL LIFE 10a
NOV 83 AMERICAN EXPRESS 48)
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Representative LUNGREN. Thank you very much, Governor
Matheson.
Governor Thornburgh.

STATEMENT OF HHON. DICK THORNBURGH, GOVERNOR, STATE OF
PENNSYLVANIA :

Governor THorNBURGH. Congressman Lungren, I greatly :upj.reci-
ate the opportunity to testify b.fore you today on a subject of great
importance to the Commonwealth of Pennsylvania. I'm very
pleased to appear on the same panel with the distinguished Gover-
nor of Utah, Scott Matheson, who, as you know, is a past chairman
of the National Governors Association.

There's a unique tie between Governor Matheson and myself in
that he and I, in our prior incarnations, were corporate lawyers
and have some insight into some of the frustrations the private
sector has in dealing with government in all levels.

I'm pleased to share with you my views on State strategies to im-
prove the climate for innovation and economic growth. My pre-
pared statement, which has been submitted for the record, outlines
the strategic planning process that has been utilized in the Com-
monwealth of Pennsylvania and sets forth the elements of our
overall economic development strategy which is designed to meet
the challenge of the somewhat wrenching transition of our econo-
my from its traditional heavy industrial base to the industries of
tomorrow,

In order to increase the time to respond to your questions, I will
focus during my remarks on only our advanced technology efforts,
relating them to the overall strategy outlined in my prepared state-
ment.

In February 1982 I proposed to the Pennsylvania General Assem-
bly a working partnership between academic, governmental, and
private sector resources to help stimulate the development and ap-
plication of advanced technologies within our State. 1 hoped that
this partnership would spark an aggressive drive to diversify our
State's economy, spur entrepreneurship, and assist our educational
and training institutions in preparing youth and adults for the jobs
of tomorrow.

I called this program the Ben Franklin Partnership, after that
famous Pennsylvanian who excelled as a scientist, inventor, educa-
tor, businessman, and, yes, statesman. Four Ben Franklin Partner-
ship Advanced Technology Centers have been established at major
universities in our State since that time. Each represents a consor-
tium of business, labor, research universities, and other highe* edu-
cation institutions and economic development groups.

Our centers are headquartered at Lehigh University, Pennsylva-
nin State University—our land grant institution—Philadelphia’s
University City Science Center—itself a consortium of a humber of
educational and private sector groups—and jointly at the Universi-
ty of Pittsburgh and Carnegie Mellon University in my hometown
of Pittsburgh.

These are not programs simply to subridize more academic re-
search. They are designed to move advanced technology initiatives
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out of the laboratory and on to the shop floor to create new jobs
and business opportunities for Pennsylvania.

Nor are these jobs just for those with advanced scientific or engi-
neering skills. Somehow the myth has grown up in some quarters
that every Mr. Goodwrench would have to become Dr. A vanced
Thinker to participate in Advanced Technology job growth. The
record clearly indicates that the majority of these Jobs will be blue
collar in nature and require at most a high school diploma and up
to 2 years of technical training.

Our centers began operation in March 1988 with $1 million in
initial financing from the State, matched by more than $3 million
from the private sector, colleges and universities, foundations, and
other sources. During this physical year we will exceed the $100
million level in public and private financing committed to what is
now the largest annual State teChHOIOﬁical innovation program in
the Nation. In addition, some $12 million in venture capital has
been attracted to Ben Fronklin supported programs. We also have
in operation the largest number of small business incubators of any
State in the Nation.

The key to the success of this endeavor is the fact that the pri-
vate sector is its driving force. Private sector representatives serve
on the policy and advisory boards of each center volunteering serv-
ices, facility, and equiﬁment, providing a significant amount of the
matching funds and elpinﬁ to set the priorities for specific re-
search and development work.

Our Ben Franklin Partnership builds on one of our State’s great
assets, our major research facilities. We have 4 of the top 50 gradu-
ate research universities in the Nation in Pennsylvania. In addi-
tion, 80 of the State’s 135 colleges and universities and more than
than 1,700 businesses, representing both small and large firms, are
involved in more than 300 projects sponsored by the partnership.

In my prepared statement I have set forth specific examples of
the type of projects that are being carried out and I earnestly
invite the committee and its staff to take advantage of our offer to
visit any of the Partnership Advanced Technology Centers for fur-
ther details.

The Federal Government has undertaken, and must continue to
undertake, a mad‘or role in funding basic research because benefits
of this research do not acerue simﬂly to one State or region and it's
only the Federal Government which has the variety of revenue
sources available to provide significant financial support for basic
research. However, as you've heard from Governor Matheson and’
others, [ am sure, States can and must plan and lay an important
supporting role as catalysts in technology transfer, in applied re-
search and development, encouragin partnerships between busi-
ness and higher education, and in making better use of our educa-
tional assets,

Among the most critical factors attracting technology oriented
firms are a skilled work force, a high quality of life, positive com-
munity attitudes, and access to higher education and related re-
search facilities. States which make investmen.s in their communi.
ties, in their educational systems, in surport for the arts, culture,
library, and recreational facilities, in clean air and water, in anti-
crime measures, and in creating overall a favorable environment

v
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for new entrepreneurs will be those which attract the new and ex-
citing prospects for the economies of tomorrow. We have made
these our priorities in Pennsylvania. A war between the States
which concentrates on these factors rather than random smoke-
stack chasing will benefit all of us.

A final importanc part of our overall economic development pro-
gram is concentrated on increasing available capital. In June of
this year our General Assembly approved my proposal for a 10-per-
cent reduction in our corporate net income tax which will free an
anticipated $180 million over the next 3 years for new investments.

Our Pennsylvania Industrial Development Authority, or PIDA,
has served since the mid-1950’s as a role model for other States in
the allocation of low interest loans for business expansions. In 1980
this program was altered through legislation to provide additional
incentives for firms with fewer than 50 employees.

Since then the number of small businesses receiving PEDA loans
has more than tripled and today nearly half of all these loans go to
small businesses. In addition nearly $50 million of PEDA funding
has gone to advanced technology firms which currently are target-
ed for 25 percent of its resources.

Another source of capital was made available by channeling
State-controlled Federal Appalachian Re%ona] Commission funds
to a newly created Pennsylvania Capital Loan Fund. This year an
additional $15 million in State funus were earmarked to supple-
ment ARC dollars over the next 3 years.

Recently 1 also signed legislation permitting the use of up to 1
percent of our State public school employee and public employee
retirement funds to provide up to an additional $100 million in
ver}ture capital for the birth and expansion of small entrepreneuri-
al firms.

Finally, Pennsylvania voters this spring ¢pproved by a 2 to 1
margin a $190 million bond issue to fund a variety of other new
initiatives, such as providing loan assistance to employees who
wish to buy out firms that otherwise might close or move else-
where, increasing aide to our Pennsylvania Minority Business De-
velopment Authority, providing loans and grants for business infra-
structure improvements associated with major industrial expansion
and supplementing existing vmall business incubator and educa-
tional programs.

Pennsylvania's economic development strategy has been careful-
ly designed to ensure that our State capitalizes on the potential of
advanced technology growth so as to become a full participant in
the Nation's economic recovery. The NNational Governors Associa-
tion Task Force on Technological Innovation, of which I serve as
vice chairman, found that nearly all States are undertaking similar
initiatives to address their particular economic problems.

Technological innovation, as Governor Matheson has reminded
us, has been found to be a critical element in nearly every State’s
economic development strategy. These strategies rely on the strong
American traditions of entrepreneurship and innovation. For me
there can be no better historic example of this spirit than our own
Ben Franklin. As one French admirer said of Franklin, he
snatched the lightning from the heavens, literally and figuratively.
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We should strive to be as bold in our strategies at both the Fed-
eral and St..e levels in developing sound economic programs.

Thank you very much, Mr. Chairman, for the opportunity to be
with you today.

[The prepared statement of Governor Thornburgh follows:)

102
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Prerarep StateMenT o HoN. Dick THORNBURGH

STATE STRATEGIES TO IMPROVE THE CLIMATE

FOR INNOVATION AND ECONOMIC GROWTH
Ladies and Gentlemen, Members of the Joint Committee:

1 appreciate the opportunity to testify before you today
on a toplc of great importance wo the Commonwealth of
Pennsylvania, I am plesscd to share with you my views on
"state strategies to improve the climate for innovation and
economic growth.,"

Since 1 became governor of Pennsylvania in January 1979,
cconomic development has been a top priority of my adminie-
tration,

Even before the recent recesaion, we recognized that
Pennsylvania would . e facing major challenges in the years
ahead--particularly as we began the “ecade of the 1980s~-1in
managlng tb: transition of our economy from its reliance on
traditicrnal heavy industries to the industries of tomorrow.
Soon aftet my election, 1 asked our State Planning Board to
{nitia%e a new strategic planning effort for the Commonwealth
to cope with these challenges.

he called this effort “"Cholces for Pennsylvanians” in the
belivf that the choices affecting our futurce economic develop-
ment cnuld best be made most vffectively, not by government
alone, but by all Pennsylvanians: by business, labor, civie
leadership, educators and private citizens--by the private
wector §n conjunction with, and not at the direction of, state
an¢ local governments., Our purpose wus to identify the role
tvhieh government conld play as a catalyst, not a dlctntny. in

helping to fashion the economic future of our Commonwealth.
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More than 185,000 Pennsylvanianas participated in the
"Choices" process through regional meetings, public opinion
surveys and a statewide pubilc television documentary, The
final "Choicea" report reflected the deliberatfons of a State
Planning Board corposed of cabinet members, legislatoras and
private citizens, including ;he presidents of both the
Pennsylvania Manufacturers' Association and the Pennsylvania
AFL-ClO.

We beileve our exercise in strategic planning has
provided an agenda for action which will enable uys to compete
effectively at home and abroad during the balance of this
century.

T4o important premises underly our strateg&. First, we
naturaily recognize, that, to a great extent, our state
economy is d;pendent upon national and international economic
conditions and forces beyond our direct tontrol. Second, {n
the final analysis, it is private-sector decisions--decisions
to invest, expand or relocate-~which will dictate whether our
cfforte to stimulate economic growth will sycceed or fail.

OQur strategy, therefore, {s designed to enable atate
government to capitalize on poaitive changes in nat.onal and
fnternatfonal economic trends. At the same time, we have not
succumbed to the false notion that government itself can
create meaningful and permanent jobs. Rather we have T&¢Cog«-
nized that solving the problems of an economy in transitian

han less to do with throwing tax dollars at these problems
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than with implementing pollcleﬁ and programs to create an
environment conducive to favorable private-sector decisions.

The firat priority identified by our economic development
strategy was to assist existing Pennsylvania firma to stay in
business and expand. Our second priority was to encourage the
start-up of new firms, particularly emall businesses on the
cutting edge of technological innovation where most new job
growth will develop. And our third priority was to seclectively
recrutt new plants and investment, especlally from those
industries which would help diverasify our economic base and
offer long-term growth potential,

This strategy 1s one which we believe makes sense for
large irdustrial states like Pennasylvania, a strategy designed
to keep ouar businesses in business, while at the same time
dttracting and developing new enterprises to‘provide new jobs
for our working men and women.

We have pursued a non-traditional set of approaches in
ifmplementing our strategy. FEach element involves specific
pelicies, programs and actions that relate to the three parts
of our overall strategy. These six basic elements are:

* Creation and preservation of a positive business

climate

* Luhercement of our traditional industrial base

* Capitalization on advanced-technology opportunities

* Development of joh~training and retraining programs

* lnvestnent in infrastructure improvements
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* Encouragement of excelllance in our qunlity of life.

So that I may h.se time to respond to your questions, 1
will focus during my remarka on only ouv advanced-technology
efforts and relate them to the overall strategy T have
outlined.

In February 1982, I proposed to the Penneylvania General
Assembly a working partnership betueen academic, governmental
ﬁnd private-sector resources to help stimulate the development
and application of advanced technologies in our state. 1
hoped that this partnership would spark an aggressive drive to
diversify our state's economy, spur entrepreneurship and
arsist our educational and training institutfons in preparing
youth and adulets for the johs of tomorrow.

I called this program the "Ben Franklin Partnership,"
after that famous Pennsylvanian who excelled as a scientist,
inventor, educator, businessman and--yes&~gtatesman,

Four Ben Franklin Partnership advanced-technology centers
have been established at major universities in our state since
that time. Each represents a consortium of business, lator,
research unfversities and other higher-education institutions
and economic development groups, Our centers are head-
quartered at Lehigh University, Pennsylvania State University,
Phil-delphia's University City Science Center, and jointly at
the University of Pltesburgh and Carnegie-Melion University,

These are not programs simply to subsidize more academic

research. They are desfgned to move advanced~technology
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initiatives out of the laboratdry and onto the shop floor to .
create new jobs and business opportunities for Pennsylvanians.

Nor are ttese jobs juat for those with advanced
scientific or engineering ekills. Somehow the myth has grown
in some quarters that every Mr. Goodwrench would havs to
become Dr. Advanced Thinker to participate in advanced
technology job growth., The record clearly indicates that the
majority of these jobs will be blue-~collar in nature and .
require, at most, a high school diploma and up to two years of
technical training.

The centers began operation in March 1983 with $1 million
fn fnrtial financing from the state, matched bty more than $3
million from the private sector, colleges and untvetatties;
foundations and other sources.

During this fiscal year, we will exceed the $100 million
level in public and private financing committed to what is now
the largest annual state technological innovation program in
the nation, In addition, some $12 million in venture capital
has been attracted to Ben Franklin-supported programs. We
also have In operation the largest number of small businecas
incubators of any state in the nation,

The key to the success of this endeavor is the fact that
the private sector {s its driving force:t Private-sector
representatives serve on the policy and advisory boards of
cach centery voluntecring services, facilities and equtppent;

providing a significant amount of the matching funds; and
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helping to set the priorities ‘for speclific research and
development work.

OQur Ben Franklin Partnership builds on one of
Pennsylvania's great assets--our regearch tacilities, 1In
fact) we have four of the top 50 graduate research uyniver-
siries in the nation, 1In total, B0 of the state's 135
colleges and universities and more than 1,700 businesses,
representing both small and large firms, are involved in more
than 300 projects sponsored by the partnership, For exemple;

* Carnegie Mellon University and United States Steel

are developing an automatic control, computer-operated
syatem for an integrated hot rolling mill to be
ut{lized at four Pennsylvania mill sttes; A total of
310 jobs should be retained through this procuss.

* The University of Pennsylvania and a private research
firm developed tests and cures for bovine leukemia, a
frequently malignant disease of cattle and one which
affects doiry cattle {n Pennsylvania,

* American Robot Corporation and Carnegile Mellon
University are developing direct digital drive robots
to mect the express needs of large users, such as auto-
mobile compunies, machine tool builders or electrontc
coempanies.  More than 600 joby are anticipated to bhe
generated through this venture.

The Ungversity of Scranton and a local glass firm are

using CAD/CAM to develop technologles to optimize glass
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cutting ylelds, The technology developed should also
be applicable to the cloth cutting and needle trade
industry.,

* Edinboro State University is providing a training
program for minorities in hospiral medical equipment
repair.,

Ninety percent of the nation's knowledge in the physical,
biologlcal and other banic sciences has been [ained since
world War 11, The application of this kn wledge is resulting
in emerging technologies which are reshaping our traditional
industrial base ana all occupations.

leehnolopy can create jobs fn high-growth areas, auch as
¢lectreny ‘¢, computers and telecommunicatiors, In addition,
tvehuo’ v can affnct the service sector of cir - convmy, which
fs heenming Increaningly more infarmation-based a ¢ knowledge~
based, Postebiph §chool technical) train.ag, in particular,
will be er: » sily imporianre in this techno,ogical age.

The fac. ¢ .. government has undertaker, and muat continue
to undert.ke, the major role {n funding ba-ic research because
benefits of this research do not accrue simply to ~ne state or
regiuon, und 't i{s only the fedetral government which has the
vatiety of revenue sources necessary to provide aignificant
titaneral support., However, itates can and must play an
frportunt rupporting tole as catalysts in technology ttinsfer,

fu appsled vercavrch and development, fn encouraging

109




ERIC

Aruitoxt provided by Eic:

107

partnorships botweon husinoss “and higher education, and in
making bottor use of our educational ascuts,

Among vhe most critica) factors atcracting
tochnology-nriented firms are a skilled work force, a high
quality of life, positive community attitudes aud access to
highet oducation and related research facilities. States

which make investments in their communities; in their

educational systems; in support for the arts, culture,
Itbrarfes, and recreational faciliticn; in clean air and
water; {n anti-crime measures; and in creating a favorable
environment for new o;tropreneurs will be those which attract
the new and exciting proapect® for the economies of tomorrow.,
ke have made these our priovities in Pennsylvania,

“A war between the stetes" which concentrates on these
factors and not rvandom "smokestack chasing" will benefit us
all.

At the same time, We must continue to provide support
rechanlsms for advanced-technology growth, Pennsylvania was
cneoal the firet states to develop end inplement a saet of
“pecitic advanced-technology policies,

we establish2d the Governor's New Product Avard Program
and the Gevernor's School for the Sclances, which provides an
Intencive summer program of college~level {nstiuction for
cutstanding sophomore and junlor high school students., Our

Srall Buriness Research Seed Grant Program provider research

1.9
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and development funds dtrectly'to small firms active in
techuological innovation.

We have initiated a threefold increase in high school
scionce and mathematics graduation requirements. Wo support
the nation's premier technology transfer organization in the
Pennsylvania Technical Assistance Program (PENNTAP), We alao
have earmarked federal and state funde for technology
traintng, including computer literacy v the schools and the
upgrading of mathamatics and science skills of our public
school teachors.

In addi:ion, an important part of our overall economic
development program 18 concentrated on increasing available
capital., In June, the GCeneral Assembly approved my proposed
10 percent reduction in our corporate net income tax, which
will free ar anticipated $180 million over the next three
vears for new {nvestment.

our Pennsylvania tndustrial Development Authority (PIDA)
has noerved since the 19568 as a role model for other states in
the a'le-aticn of lov~intarst loans for bLusiness expansions.
In 1980, this program was altcred through legislation to
provide additional incentives for firms with fewer than 50
emplnycesn,

Sirce theny the number of small businesses receiving PIDA
loans has mure than tripled, and today nearvly half of all

these laans go to small burinesrses., ln addition, nearly $50




109

milliva of PIDA funding has gone to advanced-tachnology firma,

which currently ara targetad fir 25 parcant of its rasources.

Anothar gourca of capital was mada available by
chanelling state-conttolled fadaral Appalachian Regional
Commigsion (ARC) fundas to o nawly creatad Pennaylvania Capital
Loan Fund. Thia year an additional $15 million in atats funda
was earmarked to supplement ARC dollars over the next rhree
yoars.

Recently I also signed legislation permitting the uge of
up to | pevcent of our atate public school employeen re.irae

ment funds to provide up to an additional $100 million in

venture capital for the birth and expanaion of small

entreprenourial firms,

Finally, Pennsylvania voters this spring approved by a
2-1 mavgin a $190 million bond issue to fund a variety of
othet new initiacives, such as providing'loan assistanca to '
employeecs who wiah to buy out firms that otherwise would closa
cr move elgewhere, incrvasing aid to our Pennsylvania Minority
Business Developmant Authority, providing loans and grants for
busf{neas infrastructure improvements associated with major
industrial expaneions, and supplementing existing small
busiuess incubator and educational ptograms.

Pennnylvania's econemice development stratcyy has becn
carcfully designed to insure that our state capitalizaen on the
petertial of advanced-technology growth so ag to become a full

particlpant {n America's cconomic recovery,
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The Natfonal Governora' Association Task Porce on Techno- .
logical Innovation, of which I serve as vice chairman, found
that nearly all gscates are undertaking similar lnitintives to
address their particular economic problems., Technological L4
tnnovation has baen found to be a critical element in nearly
all state economic developmont setrategies.
Thece strategios rely on the strong American traditions
‘¢ entreprencutrship and innovation. For me there can be no
"e1ter hiatoric axample of this spirit than our own Ben
Franklin, As one French admirer said of Franklin: '"He
snatched the lightning from the huavena." We should strive te

ba a4 hold In our strategies for ecnnomic development.

Thank you,

Representative LUNGREN. Thank you very much, Governor, and

to both of you. I want to thank you for your testimony, for the time
that you spent in coming down here, and presenting your testimo-
ny.
You hoth alluded to it somewhat but I'd like maybe specific com-
ments on it. To what extent do you believe State and local govern-
ments are getting away from the beggar-thy-neighbor job pirating
strategies that many of our States engaged in in the past, and are
now concentrating more on the strategies you spoke of here voday,
that is, as I understand it, developing strengths in your own States,
assisting the startup of new firms and the expansion of already ex-
isting firms?

Governor THORNBURGH. I think the overall concensus of State
governments today is to get away from smokestack chasing. I think
even a look at the statistics would indicate that very few major op-
portunities for industrial exﬂansion arise from that particular
strategy. My recollection is that statistics show that less than 5
gercent of the new jobs created nationwide result from shifts in

usiness location. .

In our State we have enunciated a specific strategy which has
three components. The first priority is to assist existing Pennsylva- .
nia firms to stay in business and to expand. The second is to en-
courage the start up of new firms, as I mentioned in my testimony,
particularly small businesses on the cutting edge of the technologi-
cal innovation. And our third i)riority is to selectively recruit new .
Flants and investment, especially from those industries that might
elp diversify our economic base and offer long-term growth poten.
tial. With two emphases: One on attracting more foreifn invest-
ment, that is, investment from abroad, and, second, effectively com-
peting for some of the advanced technology opportunities that are
going to be there without smoke stack chasing.
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The best example of that, Congressman Lungren, 1 think is a
firm from the Silicon Valley, Z-Beck | phonetic], from Ed Chiles dis-
trict that was looking for a locale on the east coast to establish
their operation. Having been attracted to look at Pennsylvania
through our Advanced echnology Center at Lehigh at Bethlehem,
they established their locale and hold out the promise of about a
thousand new jobs there that will give them & H(J)othold in the east
coast markets.

It’s a kind of a leap from the Silicon Valley to the Lehigh Valley,
which we think is indicative of the kind of opportunities that are
available in a State like ours.

Representative LUNGREN. Governor Matheson,

Governor MaTHEsoN. I think that traditionally it would be fair to
say that there was a time when we would go out and capture
bodily and brinf) any job into the State, regardless of what the
nature of the fio was, simply because the need to have that par-
ticular piece of business was so great. But you learn very quickly in
the world of reality that you have end up targeting your State
golicy on how you survive in the economic broadening of your

tate's base.

And so, while we traditionally sought employers in the tradition-
al way, the targeting concept of what we have uniquely to offer to
those we wish to join us has become the public policy in our State.
One of the things that we have discovered, interestin ly enough, is
that while we all love to go out and court major new business—but
th’ei'y don’t come into your State very often.

he way you really make this work is you go out and you devel-
op an atmosphere that attracts little pieces of businesses that come
over 4 period of time and over 80 percent of all of the jobs in our
States come from very small businesses.

We made an interesting discovery. If you can find ways to help
that small businessman, give him ‘a small business revitalization
loan, if you can give him some incentive at the State level through
leﬁislation, if you can give him some inducement, if you can pro-
vide him with trained Feople in his business when he needs them
then your base suddenly begins to broaden. So we have attempted
to develop our resources directed in a dramatic way toward that
small businessman who produces over 80 percent of those jobs and
we have attempted to do that by encouraging business that is al-
ready there to expand and modernize, but we are still anxious to
bring new business into the State.

The idea of going out and recruiting another Kennecott or a new
Geneva Steel, those things simply don’t ha pen in the real world
today and those are industries that are be ng squeezed down. So,
the strategy now is to target and to try and go into the areas where
you can find measurable successes.

Just one example. We have one of the major Federal installa-
tions in our State, Hill Air Force Base, and the{ do about $40 mil-
lion of business a year with contracts with small business. Much to
my dismay, when I looked at the list, most of that business was
going to small business outside of mg' State. And the reason we dis-
covered was because the people in the State didn't know how to ef-
fectively prepare the bids and compete for the business. So we de-
cided that we would train our small businessman to go out and do
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the things that he had not traditionally done and that's the kind of
relutionship that we want the small businessman to have in the
State and now we're starting to pull off some of that business.

And that, basicaily, I think is the atmosphere that we've used.

Representative LUNGREN, Obviously, there's a general agreement
that the old practice of smokestack chasing doesn’t make sense in
today's environment. But, let me just ask you about the episode we
had with MCC, that joint venture of a number of high tech firms to
estublish a research and development center. Is that smoke stack
chasin ¢ with a new twist? Is that high-tech chas’»g?

Governor THORNBURGH. Chig chasing.

Representative LunGreN. Chip chasing? Is that unique or is that
a suggestion that perhaps we're going to fall into the old trap again
of trying to take something from other States as best we can? I
mean, otviously, the company wants to come in. You're going to do
everything you can to bring them in, but that's different than a
strategy of specifically going out and trying to pick off the fruit
from trees of other States.

Governor TuorNsurcH. Yes, I think both Scott Matheson and 1
would agree. We wouldn't turn anybody away and the MCC thing 1
think is somewhat illustrative, but unique. We were among those
who talked to that organization at the time that they were kind of
up for grabs, but obviously the Texas commitment was so heavy in
terms of financial commitment that we didn't feel we could get
beyond the first or second round. ,

And I think we're a little bit wary of those propositions. In the
mid-1960s in a great deal of—or mid-1970's in a great deal of flour-
ish we attracted a major foreign investment, Volkswagen, in Penn-
sylvania. Held out the promise of some 5,000-7,000 jobs and made
substantial commitments in terms of tax abatement, financial aide
from the State, and attracted a good deal of attention.

Today that facility is strugiling and the job projections have not
been realized, and while we have extended’ every bit of assistance
we can in terms of job training and modernization, I think there is
Lhekhint of a lesson there about putting all of your eggs in one

asket,

But we have tried to learn, as Governor Matheson indicates the
policy is in Utah, of being more diversified, focusing more on small
business, adopting sFeciﬁc strategies that are designed to help the
entrepreneur, That I think is the keystone of what we are looking
at, o givinﬁ a menu to the prospective entrepreneurial investor
and actor that enables him to take advantage of what we can do.

l.et me just mention a co%)le of examples if I might, Congress-
man Lungren. We mentioned, both of us, I think, in passing, the
small business incubator concept. This provides a physical facility
where 8 number of small businesses—in fact, in many cases one
person—can headqruarter himself or herself and use joint and
common facilities for stenographic services, for photocopying, fot
computer terminals, and the like, when they are getting started,
when they don't have a million dollars in venture capital socked
away.,

Second, programs of technical assistance. How do they keep their
books? What kind of contract form should they have? The kind of
things that are cranked out for major multinational corporations

115




113

by giant legal and accounting staffs simply aren’t available to the

one-man, two-man, what have you operation.

X So those kinds of things that can be furnished, the technical
ases.,

The other is what Scott mentioned, about regulatory review. We
have a small business action center, one phone number where a
small business person can call and get help in working through the
maze of the bureaucracy withiout being fobbed off one after another
to 12 or 15 different agencies where forms, permits, regulations,
and the like have to be dealt with. We have had some 30,000 phone
calls to that number, and I think about 29,995 satisfied customers
from that service.

Representative LUNGREN. Probably only get the letters from the
five that were not satisfied.

Governor THORNBURGH. Well, that is right. 1 hear from them.

Finally, another fhin% that I couldn’t agree more with Governor
Matheson on, and that is this business of procurement. Small busi-
nesses that ought to be encouraged and helped and aided and in-
formed about the Government procurement process so that they
can participate, No. 1, for their own good but, No. 2, for the good of
Government because more competition is going to produce lower
prices and 'ower cost to the taxpayer if some of these smaller, more
efficient, cost-efficient operations are participating in the procure-
ment process,

Those kinds of specific strategies, it seems to me, are targeted di-
rectly at the small business entrepreneur about which you have ex-
pressed your principal concern.

Representative LUNGREN. Let me ask this question to both of
you, and that is, you both mentioned the centra ity of the universi-
tv and college community toward not only basic research, for
which you both suggested the Federal Government has primary re-
sponsibilit%, but in terms of the transfer of that basic research into
real use, help to businesses and so forth. There is no doubt, it
seems to me, that this is something that is necessary, but in many
ways it is a nontraditional role for the universities and colleges.

We had hearings about 1 year ago on a slightly different subject,
but somewhat related, on the question of the training and retrain-
ing of the American work force. We had testimony ‘rom a number
of different States as to how they had some resistance on the part
of the college community toward allowing the private sector to
come in and give them not only just some advice but some veal dj-
rection as to where they should be training people because it would
be an insult to train someone for a job that doesn't exist.

Have you experienced any reluctance or any problems on the
part of the universities in this nontraditional role of technology
transfer, if I might just use a very general term, as opposed to
basic research?

Governor Matheson.

Governor MATHESON, We have had several years of productive
experience with our institutions of higher learning. However, the
main support comes from that portion of the university family that
is in the technical field. Those who are experienced in doing tﬁe Job
and who have been in the basic research are usually quite sophisti-
cated about sharing and developing processes with the State and
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the private community. The adm’ ristrative people sometimes, the
managers are sometimes a little bit difficult to deal with and like
to keep jurisdictional lines fairly separated.

But for example, I went to one institution of higher learning and
had lunch in the research park and the president of the institution
had never been in the research park. And that kind of example
kind of shook me np a little. That has all changed, and we sudden-
ly realized that all of the pieces of action at the institutional level
on the campuses and in the research park have to fit into all of the
things ihat are going on in the Government and in the Erivate
sector and all of us have to work at this very closely together be-
cause we can't waste anything anf' more. And so the public/private
partnership concept, which I absolutely think is the key to how you
fit this all together, is beginning to make more sense.

May | just point out last, you mentioned the role of the Federal
Government in basic research. I am absolutely convinced that if we
don’'t maintain our commitment to basic research—and I don't
meant the Federal Government ought to pay all of that bill, but
that is one place the Federal Government is very, very helpful and
valuable in this equation we are talking about today because if you
don’t have ideas this whole thing fails. You got to convert ideas
into whatever we do, and so I encourage you when you are looking
at what recommendations you might wish to extract from your
hearings, that basic research commitment from the Federal Gov-
ernment I think is absolutely critical.

Representative LUNGREN. Governor Thornburgh, please comment
about the question of the difﬁcultf', if any, of the university and
college community in filling this role.

Governor THORNBURGH. Well, there is an awkwardness on occa-
sion when pure academe comes up against the realities of the free
enterprise system, but there is a tried and true technique that we
have used in funding our Ben Franklin partnership centers; that is,
funding them on a competitive basis, and the basis for judging how
we divvy up the State share of the appropriation is not the basis of
how much basic research or laboratory work that can be done but
what is being done to transfer the technology into the marketplace
and create jobs, which is the prime indicator that we utilize. And
thus far that process has worked very well.

| think at the outset there was, frankly, on the part of some
actual or potential participants in this program a view that this
was just one more subsidy for further academic research that could
be used as tiie university or college chose to do so. But I think that
has been dispelled, andyin fact there is a very positive response
from the universities and a recognition that this interaction with
the real world of entrepreneurial growth is a positive thing from
their point of view,

On job training I think there is a real untapped potential. I have
submitted to the committee this morning a report issued just yes-
terday in our customized job training program in Pennsylvania.
This. it seems to me, is one of the most exciting things for an econ-
om& whose base is in such a transition as we are.

e have communities in our State where generations have
worked in the coal mines, the steel mills, heavy industrial plants
that were long the hallmark of Pennsylvania’s industrial base, and
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those jobs aren't there any more. Because of increased efficiency,
technology, und frankly a good deal of unfair foreign competition,
those job pools have shrunk, and the challenge of training and re-
training those individuals who grew used to relying on the industry
is enormous,

The traditional job training technique used in our State, and I
suspect in many others, was to take a pool of able-bodied men and
women, train so many of them as carpenters, painters, electricians,
and welders and when they were through tell them to go get a job.
Through the customized job training process we have gone to »m-
ployers and said: :

What do you need, and if we train them will you guarantee them a job at the end
of the process, or if you have a current work force which needs to be upgraded in
skills and talent to operate in the new technology that you have in your plant, if we
pay the tab will you commit to stay here and continue to provide that kind of em-
ployment?

Over the last 2 years, as exemplified in this report, we have seen
some 4,500 Pennsylvanians at a very low cost provided with that
kind of job security and job enhancement, simply on the basis of
saying we are not going to train you for jobs that may not be there,
but we are going to absolutely ensure that those jobs are going to
be forthcoming.

Now, that process has in turn involved a lot of our smaller com-
munity colleges and other educational institutions because the
glant that I was in Pittsburgh yesterday, at Union Switch and

ignal, which has been one of the ma{or partici{)ants in this oper-
ation, they found simply that they couldn’t do all the training with
their in-plant personnel, and that has brought them into contact
with the Allegheny County Community College in Pittsburgh,
which has provided a lot of the training personnel, and a spinoff
there of their further insights into the techniques that can be uti-
lized, in this case computer-assisted design, computer-assisted man-
ufacturing programs, and you are creating a whole new community
out there which is supportive of the transition that we have to un-
dertake.

Representative LUNGREN. The other day we had hearings as part
of this series on an area that I really wasn't that conversant in,
that of Federal labs, and although they can’t be the primary source
of technology transfer or technological innovation they are a re-
source that we ought not to ignore, and I think that many of us in
Goverzment 0. the Federal level have not understood their impor-
tance. The individuals who testified, representing the Federal labs,
indicated that a catalyst was needed to bring together all the play-
ers—private companies, universities, the Federal Government and
the Federal labs—and they seemed to suggest that the States
would be the natural leve] or entity to play that role.

I might ask both of gou what your experience has been with the
Federal lab system and what you think the States might be able to
do to encourage the technology transfer from these laboratories,
recognizing they won’t provide a majority of it but that it is a re-
soarce that we ought not to forget about.

Governor MaTHESON. | think the idea of folding the Federal lab
overall technology into the operations at the State level is a pro-
ductive thought. We dc¢ not have a gteat deal of association with
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the Federal labs, but frankly they are very helpful to us with re-
spect to grant requests. TheK make their equipment accessible to
us at our institutions of higher learning basically on request. We
have an excellent working relationship with them. Where there is
research that is compatible we often do that jointly,

One of the interesting ways that we have been able to utilize
them is to send graduate students from our institutions of higher
learning into the labs on a transfer basis where they have had pro-
ductive learning experiences. I don’t think we have really devel-
opcd that relationship in the sense that you are describing, but I
certainly think that we have the basis upon which a p:aductive re-
lationship of that kind could be developed.

Representative LUNGREN, Governor Thornburgh.

Governor THoRNBURGH. We have eight Federal labs in Pennsyl-
vania and through the Federal Laboratory Consortium are able to
develop a fair idea of what use can be made of those facilities, and
in many cases the{; have proved to be extremely valuable.

There are two things that I think perhaps are worth mentioning
in this regard. Earlier this year I testified before the Senate Judici-
ary Subcommittee on Patents, Copyrights, and Trademarks ir: sup-
port of Senator Dole’s bill S. 2171, which would widen the potential
for use of patents developed with Government funds, and in con-
nection with that the U.S. Commerce Department under this pend-
ing legislation would be given overall responsibility for :reating a
climate favorable to the commercialization of the results of federal-
ly funded research.,

How that relates to the labs, I think, is that while we are aware
of and in contact with the eight labs in Pennsylvania we have very
little idea of what the other labs outside of our region do, and if
there was a centralized clearinghouse and a loosening of the ability
of entrepreneurial efforts to capitalize on some of this Federal re-
search [ think you would see a veritable explosion in the use of the
very important research and development work that is done by
these Federal laboratories.

Representative LUNGREN. One of the intriguing things we found
out in our discussion was that there is a center of information that
is supposed to then make available this information to businesses,
State governments, and so forth. They indicated to us that the No.
1 user of that information at the present time is a small, little, tiny
company you probably never heard of called Mitsubishi.

There seems to be a lack of information that that information is
available, and I think those of us in Congress are probably as
%‘uilty as anybody and one of—I guess it is called the National

echnical Information Service—one of the things I want to do after
these hearings hopefully is to make Members of Congress aware
and make State authorities aware of this fact because if Japan is
using it and then actually applying it in terms of their indus-
try——-—

Governor THoRNBURGH, They probably don’t feel constrained-——

Representative LUNGREN [continuing). Then obviously it is
worthwhile and we are not using it.

Governor THORNBURGH. I don’t think they feel particularly con-
strained by our patent laws in that regard either. That may have
something to do with it.
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Representative LUNGREN. But this is information that is avail-
able, readily available, publicly. But I think you make a good point
that we ought to do a better job of making sure that not only you
know what is going on in the eight national labs that are in your
State but also others.

I know that your time is short, Governor Thornburgh, and 1
know, Governor Matheson, you have to leave as well. Lot me just .
ask you one quick question, and if we don't have time for you to go
into it maybe you could submit an answer to it.

Recently the voters of Rhode Island soundly defeated a proposal
of industrial policy for their State. I think the vote was something
like 80 to 20, which is about as strong a commitment you are ever
going to get from the voters in any direction. And some had sug-
gested that that proposal that was defeated was the blueprint for
economic development in that State.

I wonder if you might be able to contrast your own experience
with that of the Rhode Island case, suggesting perhaps where that
went wrong and where your State’s approach tow «r¢ that develop-
ment is different from that.

Governor Thornburgh.

Governor THORNBURGH. Well, far be it from me to expertise on
the Rhode Island experience. I have got enough problems——

Representative LUNGREN. I know that is kind of a dicey thing to
ask you to do, but it certainly hit with a thunderbolt here around
those who were talking about a national industrial policy.

Governor THORNBURGH. Yes; I can certainly tell you this, that in
Pennsylvania our voters approved by a 2-to-1 margin a $190 million
bond issue, which was just short of thc amount that was talked
about in Rhode Island, that had been developed on a consensus
basis with bipartisan support, with private sector input, in a very
careful and deliberate way that we feit built upon and supplement-
ed our ongoing efforts that I have described here today rather than
attempted to overlay what we thought was a careful and methodi-
cal program with something called an industrial policy.

I think you can gather, Congressman Lungren, from my remarks
and I suspect Scott’s today that being in the governmental business
ourselves we are somewhat wary of delegating to elected or ap-
pointed officials the direction of our economy. I cannot reiterate
strongly enough how much of our success in ada ting to the need
for change in Pennsylvania has depended upon the enthusiasm of
the private sector. I mentioned that we have now committed over
$100 million in our Ben Franklin program. That was supposed to
be done on a 1-to-1 basis, one public dollar, one private dollar. In

oint of fact, J)rivate response has been about $3 private for every
| public, and that is a fair measure of the degree of enthusiasm
that has been expressed for the entire project,

So I think that government’s role as a catalyst rather than a dic-
tator of economic trends is far more productive, and my guess
would be that at least in perception part of the problem in Rhode
Island might have been that difference.

Representative LUNGREN. Governor Matheson.

Governor MATHESON. We went through an interesting exercise
called The Agenda for the 1980's and we tried to sit down and
disect what the industrial future of our State ought to be and input
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came in on a broad basis and we received a whole series of recom-
mendations for bonding and for other things to do.

The interesting thing that I now in retrospect see is the level of
success of the recommendations of the agenda for the 1980’s is di-
rectly proportional to how much homework we put into getting
that implemented. If you get the business community to support a
bond issue or whatever we think ought to be a part of that policy,
we've been able to, on a case-by-case basis, market those ideas.

Occasionally, where you want to do something of that sort and
you don’t go out and do your homework, you can lose. That hap-
pens occasionally as well, but, for example, bonding is a major part
of investment in your public infrastructure which, of course, is a
part of your economic base and I've gone before my legislature
nine times and they’ve bonded nine times since I've been Governor,
which is three times as much as all of the bonding in the State's
history.

So, 1 think that we're maturing in our State, in the sense we're
v:illing to go out and gamble a little more in those specific areas
and 1 applaud that. But, I have something going in my State that
I'm sure that Dick has as well.

We have a tradition of investing in our own future and building
and working. It's something that everybody takes for granted. So, if
I can harness those attributes into an industrial concept it has a
good chance of success simply becruse of the background of the

tate.

Representative LUuNGREN. Well, I want to thank both of you for
appearing here. I've got a whole host of questions I could continue
to ask on this issue. It's obviously a very interesting one and one
that hopefully the Congress will pursue.

As I said, sometimes we forget the human element here. How do
you encourage the human element? How do you encourage entre-
preneurship as opposed to just viewiug things? How do you take
somebody or some company from some other State and take care o
your problem short term? .

I know both of you have to leave. I want to again thank you, and,
Governor Thornburgh and Governor Matheson, enjoy the Olympics
‘and if you happen to see volleyball, remember it's in my district.
[Laughter.]

Governor THORNBURGH. Thank you, Congressman Lungren.

Governor MarHesoN. Thank you, Congressman Lungren.

Representative LuNGREN. OK. At this time I'd ask Mr. Donald
Beilman, the president of Microelectronics Center of North Caroli-
na, and Mr. Peter Brennan, a partner of Brennan & Garson, to
come forward and appear on the same panel.

To both of you, I would like to extend greetings and thank you
for the time that you spent in preparing your testimony, as well as
the time to be spent here. We could go on and on this for hours
and days. Unfortunately, we have the press of time of about an
hour and, so, 1 would ask that your prepared statements will
app}e}ear in the record as they are and ask you to proceed as you
wish.

And perhaps if you could try and limit your opening remarks to
between 10 and 15 minutes, we could then get into questitns and
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answers. Hopefully, questions would be prompted by your testimo-
ny this raorning, So, Mr. Beilman, if you'd like to begin.

STATEMENT OF DONALD 8. BEILMAN, PRESIDENT,
MICROELECTRONICS CENTER OF NORTH CAROLINA

Mr. Beiman, Thank you, Congressman Lungren, for this oppor-
tunity to express my views on North Carolina’s strategies for im-
proving the economic climate for innovation and growth. We hope
our experiences and approaches will be of value to the committee
and others interested in this strategic area.

As I prepared this statement I've tried to incorporate my views
currently as the president of the Microelectronics Center of North
Carolina, as well as from my prior 30-year career experience as a
business executive in high technology industry.

The United States has maintained it’s leadership in technology
bdy providing a permissive environment in which to foster new
ideas and innovations. I think the challenge before us now is to de-
velop a hightened permissive environment to meet the more inten-
sive international competition, and this requires business, educa-
tion and Government to work together in new and creative ways.

My comments today will focus on how States in general and
North Carolina in garticular become full partners in promoting
and supporting nondefense technology innovation for maint.ining
world economic leadership. I say nondefense, recognizing .hat de-
fense outlays for R&D are very substantial, 65 to 75 percent of
total Federal R&D funds.

The predominant motivation for State action is to develop condi-
tions within each State which provide more and better jobs for
people. The result is that State governments are assuming more re-
sponsibility for technological innovation.

In 1982, North Carolina Gov. Jim Hunt stated that:

In matters other than defense and space, the center of gravity for technological
innovation must shift from the Federal Government to State governments.

This process is well underway in North Carolina and it has con-
tinued to be the policy of our State. .

The evolution of the State of North Carolina to the position of
leadership in technological innovation is the result of a consciously
structured, coherent, statewide strategy. I use the word “strategy’
as contrasted to industrial development policy because I believe
States can have some influence on the direction of their economic
development from an industrial point of view, rather than just in-
dividual acts to stimulate business activities in the State. .

This approach is in contrast to the old fragmented efforts by De-

artment of Commerce shotgunning for any and every segment of
industry. North Carolina’s new technology initiative egan nearl
30 years ago with the establishment of the Research Triangle Par
which is a cooperative effort between thc three major universi.
ties-——~Duke, North Carolina State, and Chapel Hill. The $1 million
in seed money has led to what is now a $1 billion investment.

The establishment of the park was based on several continuing
realities.

First, North Carolina universities, at great expense to the State
were turning out many highly quaiifie graduates in science and
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engineering who were leaving the State because few employment
opportunities existed.

econd, North Carolina was experiencing erosion of its basic in-
dustries of apparel, textiles, tobacco, and to some extent, furniture,
The recognition of these realities and the farsighted convictions
and aggressive attitudes on the part of public officials, universities
and private industry has been an essential element in the formula-
tion of an integrated North Carolina strategy for technology inno-
vation.

The North Carolina long-term strategy for modern ecconomic de-
velopment is based on three general principles. First, a hvalthf'
economic environment based on a constitutionally mandated bal-
anced budget. We find that companies coming in regard that as a
very positive factor. Scecond, a carefully structured program to
ensure an adequate ‘nternal structure for the support of industry.

And, third, and ...e subject of my comments this morning, a
major set of programs to support all elements of education with
apecial programs to reinforce high priority research and techroiogy
and the environment thereof, with universities in the 3tzte. The
Joint Economic Committee report on industry location sti~ssed the
importance of the academic element in new plant locations and
technology development. As an individual who has been responsi-
ble for locating high technology industry, I found that to be an ex-
tremely important element.

Th~ North Carolina General Assembly has supported the State
education and technology strategy with very substantial fundin%
commitments. Recognizing the reinforcement of the public schoo
system as a basic foundution of economic development, the general
assembly added $280 million to the $1.4 billion annual base budget
for this new fiscal year. That is a supplernentary budget addition.

Special technologf' innovation programs launched by North Caro-
lina leaders since 1983 include new State appropriations of more
than $160 million. In the 1984-85 fiscal year alone the State has
committed $106 million to expand technology related research, edu-
cation and training programs,

The total 2-year expenditures include these three major ele-
ments. The {irst element of modern technical education included
$88% million for the community college system. The North Carolina
Community College system includes 58 campuses across the State,
90 percent of the porulation is within commuting distance of one of
these community colleges and 600,000 citizens participate each year
in their educational programs,

The programs are continually updated to include the skills neces-
sary to su(rpm't new technology industry. Working closely with in-
dustry, individual training programs are custom designed for exist-
ing and new industries to prepare workers for specific high technol-
oKy jobs, I might add that when I located a major integrated circuit
facility in North Carolina they promised me I'd have all the talent
[ needed when we opened the doors and they met that promise and
made it a very successful start up.

‘'he second element is higher education and training; $27 million
has been provided in the last 2 years for hew university engineer-
ing computer science buildings. A major goal has been established
to improve quality and quantity of graduate programs in science
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and engineering at North Carolina universities by accelerating new
buildin:.'.,r programs. These new facilities are essential for providing
talent for supporting innovation requirements in basic industry as
well as new high technology industry.

The third element is State-sponsored research centers and we're
somewhat unique here I believe; $32 million in the last 2 years for
the North Carolina Biotechnology Center and the Microelectronics
Center of North Carolina, related facilities, research programs and
operations. North Carolina has established two major research cen-
ters. The Microelectronics Center of North Carolina and the Bio-
technology Center.

I direct the Microelectronics Center of North Carolina where
we've established a major national resource for modern electronics
bﬁ' combining the microelectronics resources of five universities;
the three triangle universities, North Carolina University, A&T,
the black university at Greensboro, and the University of North
Carolina at Charlotte. Qur consortium also includes the Research
Tria.gle Institute which is located in the Research Triangle Park.

With State support of $46 million today and strong industrial
participation, the center is a unique technology transfer mecha-
nism dedicated to achieving next Eeneration microelectronics man-
ufacturing technology that will benefit North Carolina and the
Nation. I might point out that this is a unique State funded situa-
tion. There is no national laboratory for microelectronics even
though it is a most pervasive technology and influences many seg-
ments of American industry.

I might add that I'm now evaluating a Canadian proposal to es-
tablish two such university based centers specifically for technolo-
gy transfer to industry. The use of separate entities for this pur-
pose tends to obviate any undesirable impacts on the university
educational roles.

While the North Carolina microelectronics program has been
achieved without Federal support to date, but there are opportuni-
ties for creative Federal involvement, particularly with regard to
technology support for small businesses. With minimal incremental
Federal support, existing technology centers such as ours in coop-
eration with universities such as MIT, Cornell, Arizona, Texas,
Stanford, Carnegie Mellon, Rensselear, Utah, and others could pla
an even more important role of meeting the international chal-
lenge to U.S. supremacy in technology innovation in the important
field of modern electronics.

Such a program cold support the technology needs of the hun-
dreds, if not thousands, of critically important emerging small busi-
nesses in modern electronics and related areas. These small busi-
nesses cannot afford involvement in the exgensive joint develop-
ment companies being formed by large U.S. electronic firms to
maintain their own competitive ﬁ)ositions. The same needs and op-
lmrtunities for small business will evolve in other fields, such as
riotechnology in the future.

With regard to small business innovation, for nearly 30 years the
State of North Carolina has implemented one of the most effective

rograms for technology irrovation and industrial development.

he State has already ex, .eriv iced considerable success in attract.
ing high technology indu. try *) the State. Over the past 5 years,
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high technology industry has invested over $3 billion in new plants
and facilities. 1T might add, since the MCC location competition,
North Csrolina was one of the final four contestants, North Caroli-
na has acquired over $300 million of new high-technology industry
capital, in just a little over a year, and 3,000 jobs without having to
bu‘))' companies to come into the State.

ublic and private investment in research and development in
North Carolina now total more,than $600 million per year. Those
investments in R&D must also result in increased development of
new spinoff companies in order to stimulate additional use of tech-
nology to further economic growth.

Therefore, the next phase in our development strategy is greater
emphasis and entrepreneurship in small business innovation, We
are encouraging the startup of new firms through three basic
mechanisms: A State initiative, increased support of a Federal pro-
gram, and private investment. We have developed and established
a Technological Development Authority which is currently helping
local communities establish incubator facilities to nurture new
firms and to provide innovation funding, as some other States are
doing, and our budget will be double this coming year.

The State also helps North Carolina firms participate more effec-
tively in the small business innovation research, SBIR program. In
the first round of the program, North Carolina firms won 18
awards amounting to almost $800,000 with an award ratio of one in
six, one of the best in the Nation.

By the way, the SBIR program could benefit from even more
active State involvement. As the Federal funding for SBIR expands
by more than a factor of 10 by 1987, to $460 million, to support
small business, there's a major role for the States to encourage and
to help educate people in making more effective proposals.

The private sector is also recognizing the tremendous potential
that exists in the technolo%y change taking place in North Caroli-
na. Venture capital funds from outside the State are now showing
interest and there are internal initiatives to develop capital, but in-
creased availability of venture capital is a continuing need in
North Carolina as in other technology growth States. North Caroli-
na is also examining the appropriate use of State pension funds for
venture support as other States are doir~,

And now some comments concerning the Federal role in innova-
tion. The Government must insure the opportunity for all its
1. 2ople to functinn effectivi.y in today’s society. State and local gov-
erhments are closest to the people and therefore have the primary
responsibility to provide the environment for technological innova-
tion and the resulting jobs,

Notth Carolina's very substantial investment and technology
structure have provided the essential base for the facilities pro-

rams and environment essential for its own technological vitality.
I\‘Ihp collective efforts of all the States results in the vitality of the
ation.

So, what then should be the Federal role? I believe that the F «d-
eral Government should be suprortive of technolofical inrovat .on
in the commercial sector, that Federal policy should be support.ve
of State initiatives and contribute to the overall environment thut
encourages innovation.
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Federal policies and programs generally should do the following:
First, provide increased support to basic, nondefense research at
our universities that leads to new discoveries, expands our knowl-
edge base, and supports national objectives of continued world lead-
ership in technology and its application.

Second, develop new mechanisms for the accelerated transfer of
technology from the enormous R&D expenditures in the national
laboratories, national defense, and space to commercial uses with
major emphasis on making this technology accessible by small busi-
ness. It'r interesting to note that the 700 national laboratories,
have a budget of approximately $6 billion, which is approximately
the entire amount spent by the top 50 universities in research and
development across the country.

Third, selectively leverage State investments, with industry su
port, to achieve faster results in technology development and appli-
cation, particularly where States cannot fund the total level of ex-
cellence to support key technologies of national interest.

Fourth, through tax and other incentives, encourage industry to
provide broader support to university research well beyond the 4
percent industry currently supports. Consider tax provisions that
would give full recognition to the value of new structural mecha-
nisms such as university related nonprofit educational and re-
search organizations.

Fifth, support modern technology education and research equip-
ment requirements at universities where today the equipment is
woefully obsolete, with little hope of this critical situation being
rectified in the short term. The resolution of this issue is extremely
important if we are to develop the quantity and quality of talent to
support the increasingly complex job of meaningful technological
innovation and economic development.

Let me conclude my testimony by emphasizing that North Caro-
lina's investments in technology innovation are regarded just as
fundamental business investments in the future of the State. Indi-
vidual and collective ~adership by governors, State legislators and
university and business executives continues to be the primary
factor in North Carolina’s success in supporting such investments
for technological innovation and economic redevelopment.

I thank you for this opportunity.

[The prepared statement of Mr. Beilman follows:)
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PREPARED STATEMENT OF DoNALD S. BRILMAN

MR, CHAIRMAN AND MEMBERS OF THE COMMITTEE, THANK YOU FOR THIS
OPPORTUNITY TO EXPPESS MY VIEWS ON STATE STRATEGIES FOR IMPROVING
THE ECONOMIC CLIMATE FOR INNOVATION AND GROWTH, WE ARE PROUD OF
OUR ACCOMPLISHMENTS IN NORTH CAROLINA AND HOPE OUR EXPERIENCES AND
APPROACHES WILL BE OF VALUE TO THE COMMITTEE AND OTHERS INTERESTED
IN THIS IMPORTANT STRATEGIC AREA.

As | HAVE PREPARED THIS STATEMENT, | HAVE TRIED TO
INCORPORATE MY VIEWS CURRENTLY AS THE PRESIDENT OF THE
MICROELECTRONICS CENTER OF Noafn CAROLINA, AS WELL AS MY RECENT

EXPERIENCE AS A BUSINESS EXECUTIVE IN HIGH TECHNOLOGY INDUSTRY.
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1N UCTION

[T 1S GENERALLY ACCEPTFD THAT INTERNATIONAL COMPETITION F&R
TECHNOLOGY LEADERSHIP HAS NEVER BEEN MORE INTENSE,

THE UNITED STATES HAS MAINTAINED ITS LEADERSHIP IN TECHNOLOGY
BY PROVIDING A PERMISSIVE ENVIRONMENT IN WHICH TO FOSTER NEW 1DEAS
AND INNOVATIONS., THE CHALLENGE NOW BEFORE US IS TO DEVELOP A
HEIGHTENED ENVIRONMENT TO MEET THE MORE INTENSIVE INTERNATIONAL
COMPETITION, TOGETHER, GOVERNMENT, BUSINESS AND EDUCATION MUST
DEVELOP THIS NEW ENVIRONMENT AND MEET THIS SCIENTIFIC AND ECONGMIC
CHALLENGE ,

REQUIREMENT FOR | ECHNOLOGY INNOVAT 10N

MAINTAINING U, .S, SUPREMACY IN TECHNOLOGY INNOVATION IS OF
MAJOR NATIONAL AND STATE INTEREST FOR THREE REASONS,
THE FIRST TWO RELATE TO MAINTENANCE OF A LEADERSHIP POSITION
IN THE WORLD ECONOMY!
 THE U, S, HAS MAINTAINED A FAVORABFE BALANCE OF TRADE IN
HIGH TECHNOLOGY PRODUCTS AND SERVICES, THIS INDUSTRIAL
SEGMENT 1S PARTICULARLY IMPORTANT to U, S. ECONOMIC
HEALTH, ESPECIALLY WITH THE CONTINUED FOREIGN EROSION OF

SOME-OF OUR BASIC INDUSTRIES SUCH AS STEEL AND TEXTILES,
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. THE CONTINUED INTRODUCTION OF TECHNOLOGY INNOVATION IN
OUR BASIC INDUSTRIES FOR IMPROVED PRODUCTIVITY IS
ESSENTIAL FOR MAINTAINING SIGNIFICANT SHARES OF WORLD
MARKETS IN THESE INDUSTRIES.
THE THIRD MAJOR REASON 1S MAINTAINING OUR NATIONAL DEFENSE AND
SECURITY WHICH IS HIGHLY DEPENDENT ON TECHNOLOGICAL INNOVATION.
[T 1S IMPORTANT TO NOTE THAT THE DEFENSE OUTLAYS FOR R&D ARE A
VERY SUBSTANTIAL 65 TO 70% OF TOTAL FEDERAL R&D FUNDS,

MY COMMENTS TODAY WILL FOCUS ON THE FIRST TWO
REQUIREMENTS ., HOW STATES IN GENERAL, AND NORTH CAROLINA IN
PARTICULAR, HAVE BECOME FULL PARTNERS IN PROMOTING AND SUPPORTING
NON-DEFENSE TECHNOLOGY INNOVATION FOR MAINTAINING WORLD ECONOMIC
LEADERSHIP,

STIATE INITIATIVES

EACH STATE HAS IMPLEMENTED PROGRAMS WHICH VARY FROM ONE
ANOTHER, AND SHOULD, TO TAKE ADVANTAGE OF jHElR UNIQUE RESOURCE
BASE, A DISCUSSION PAPER RECENTLY PRESENTED AT THE NAT1ONAL
GOVERNOR'S ASSOCIATION IDENTIFIED FIVE COMMON ACTIVITIES THAT ARE

INTEGRATED INTO MOST STATE PROGRAMS INCLUDING NORTH CAROLINA'S:
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1, SCIENTIFIC AND ENGINEERING RESOURCES WITHIN UNIVERSITIES
ARE BEING BROUGHT INTO CLOSER WORKING RELATIONS WITH THE
PRIVATE SECTOR
2. STEPS ARE BEING TAKEN TO STRENGTHEN QUALITY OF RESEARCH
AND EDUCATION AT STATE INSTITUTIONS
3. STATE RESOURCES ARE BEING MATCHED WITH FUNDAMENTAL
ADVANCES NEEDED IN SCIENCE AND ENGINEERING To DETERMINE
AREAS MOST ADVANTAGEOUS TO THE STATE
4, SUPPORT REQUIREMENTS FOR SMALL BUSINESS DEVELOPMENT ARE
BEING DIFFERENTIATED FROM THOSE ESSENTIAL FOR LARGER
COMPANIES
5. IMPROVEMENTS ARE BEING MADE IN THE INSTITUTIONAL AND
PHYSICAL INFRASTRUCTURE
THE PREDOMINANT MOTIVATION FOR STATE ACTION 1§ TO DEVELOP
CONDITIONS WITHIN EACH STATE WHICH PROVIDE MORE AND BETTER JOBS
FOR PEOPLE, THE RESULT IS THAT STATE GOVERNMENTS ARE ASSUMING

MORE AND MORE RESPONSIBILITY FOR TECHNOLOGICAL INNOVATIONS, )
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IN 1982 NORTH CAROLINA GOVERNOR JAMES B, HUNT STATED THAT "IN
MATTERS OTHER THAN DEFENSE AND SPACE, THE CENTER OF GRAVITY FOR
TECHNOLOGICAL INNOVATION MUST SHIFT FROM THE FEDERAL GOVERNMENT TO
STATE GOVERNMENTS.” THIS PROCESS WAS WELL UNDERWAY IN NORTH
CAROLINA AT THAT TIME AND HAS CONTINUE) TO BE THE POLICY OF OUR
STATE,

THE NORTH CAROL INA EXPERIENCE

THE EVOLUTION OF THE STATE OF NORTH CAROLINA TO A POSITION OF
LEADERSHIP IN TECHNOLOGICAL INNOVATION IS THE RESULT OF A
CONSCIOUSLY STRUCTURED, COHERENT STATEWIDE STRATEGY, THIS
APPROACH 1S IN CONTRAST TO THE OLD FRAGMENTED EFFORTS BY
DEPARTMENTS OF COMMERCE SHOTGUNNING FOR ANY AND EVERY SEGMENT OF
INDUSTRY, NORTH CAROLINA'S INITIATIVE BEGAN NEARLY 30 YEARS AGO
WITH THE ESTABLISHMENT OF THE RESEARCH TRIANGLE PARK, A
COOPERATIVE EFFORT BETWEEN THE STATE AND THE RESEARCH TRIANGLE
UNIVERSITIES (DUKE Ui17ERSITY, NORTH CAROLINA STATE UNIVERSITY,
AND THE UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL), ONE MILLION
DOLLARS JN SEED MONEY HAS LED TO WHAT IS NOW NEARLY A BILLION

DOLLAR INVESTMENT,
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THE ESTABLISHMENT OF THE RESEARCH TRIANGLE PARK WAS BASED ON
SEVERAL CONTINUING RELEVANT REALITIES., FIRST, NORTH CAROLINA
UNIVERSITIES, AT GREAT EXPENSE TO THE STATE, WERE TURNING OUT MANY
HIGHLY QUALIFIED GRADUATES IN SCIENCE AND ENGINEERING WHO WERE
LEAVING THE STATE BECAUSE FEW EMPLOYMENT OPPaRTUNlTlES EXISTED,
SECOND, NORTH CAROLINA WAS EXPERIENCING EROSION OF 1TS BASIC
INDUSTRIES OF APPAREL, TEXTILES, FURNITURE AND TOBACCO, THE
RECOGNITION OF THESE REALITIES AND THE FARSIGHTED CONVICTIONS AND
AGGRESSIVE ATTITUDES ON THE PART OF PUBLIC OFFICIALS, UNIVERSITIES
AND PRIVATE INDUSTRY HAS BEEN AN ESSENTIAL ELEMENT IN THE
FORMULATION OF AN INTEGRATED NORTH CAROLINA STRATEGY FOR
TECHNOLOGY INNOVATIONS,

THE NORTH CAROLINA STRATEGY FOR TECHNOLOGY INNOVATION HAS
DEPENDED ON AND BENEFITTED FROM SEVERAL FACTORS:

+ STRONG TOP-DOWN STATE LEADERSHIP = GOVERNORS AND GENERAL

ASSEMBLY MEMBERS

v ACTIVE PARTICIPATION OF UNIVERSITIES

v STRONG BUSINESS COMMUNITY SUPPORT
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THE STRONG LEADERSHIP DEMONSTRATED BY EACH OF THESE SECTORS
SEPARATELY AND IN COLLABORATION HAS BEEN THE KEY TO NORTH
CAROLINA'S SUCCESS. -
THE MORTH CAROLINA STRATEGY FOR MODERN ECONOMIC DEVELOPMENT
1S BASED ON THREE GENERAL PRINCIPLES:
1ST - A HEALTHY ECONOMIC ENVIRONMENT BASED ON A
CONSTITUTIONALLY MANDATED BALANCED BUDGET,
2ND - A CAREFULLY STRUCTURED PROGRAM TO INSURE AN ADEQUATE
INTERNAL STRUCTURE FOR TRANSPORATION, UTILITIES AND
F INANCE
AND 3RD - A MAJOR SET OF PROGRAMS TO SUPPORT ALL ELEMENTS OF
EDUCATION WITH SPECIAL PROGRAMS TO REINFORCE HIGH
PRIORITY RESEARCH AND TECHNOLOGY WITH UNIVERSITIES IN
THE STATE,
THE NORTH CAROLINA GENERAL ASSEMBLY HAS SUPPORTED THE STATE
EDUCATION AND TECHNOLOGY STRATEGY WITH VERY SUBSTANTIAL FUNDING

COMMITMENTS, RECOGNIZING THE REINFORCEMENT OF THE PUBLIC SCHOOL

SYSTEM AS A BAS!IC FOUNDATION OF ECONOMIC REDEVELOPMENT, THE -
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GENERAL ASSEMBLY ADDED $280 MILLION TO THE $1.4 BILLION ANNUAL
BASE BUDGET FOR THIS NEW FISCAL YEAR,

SPECIAL TECHNOLOGY INNOVATION PROGRAMS LAUNCHED BY NORTH
CAROLINA LEADERS SINCE 1983 INCLUDE NEW STATE APPROPRIATIONS OF

MORE THAN $160 MILLION, IN THE 1984-85 F1SCAL YEAR ALONE THE

STATE HAS COMMITTED AN ADBITIONAL $106 MILLION TO EXPAND
TECHNOLOGY-RELATED RESEARCH, EDUCATION AND TRAINING PROGRAMS, THE
JOTAL TWO YEAR EXPENDITURES INCLUDE;

» MODERN TECHNICAL EDUCATION - $88 MILLION FOR THE

COMMUNITY COLLEGE SYSTEM,

THE NORTH CAROLINA COMMUNITY COLLEGE SYSTEM INCLUDES 58
CAMPUSES ACROSS THE,STATE., 90% OF THE POPULATION 1§ WITHIN
COMMUTING DISTANCE CF ONE OF THESE COMMUNITY COLLEGES AND 600,000
CITIZUNS PARTICIPATE EACH YEAR IN THEIR EDUCATIONAL PROGRAMS,
PROGRAMS ARE CONTINUALLY UPDATED TO [NCLUDE THE SKILLS NECESSARY
TO SUPPORT NEW TECHNJLOGY INDUSTRY., WORKING CLOSELY WITH
INDUSTRY, INDIVIDUAL TRAINING PROGRAMS ARE DESIGNED FOR EXISTING

AND NEW INDU3TRIES TO PREPARE WORKERS FOR HIGH TECHNOLOGY JOBS,
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,  HIGHER LDUCATION AND TRAINING - $27.4 MILLION FOR
UNIVERSITY ENGINEERING AND COMPUTER SCIENCE BUILDINGS
A MAJOR GOAL HAS BEEN ESTABLISHED TO IMPROVE QUALITY AND
QUANTITY OF OUTPUT OF GRADUATE PROGRAMS IN SCIENCE AND
ENGINEERING AT NORTH CAROLINA UNIVERSITIES, THIS IS ESSENTIAL FOR
PROVIDING TALENT FOR SUPPORTING INNOVATION REQUIREMENTS IN BASIC,
AS WELL AS NEW HIGH TECHNOLOGY INDUSTRY., |
. STAIE SPONSORED RESEARCH CENTERS - $32 MILLION FOR THE
NORTH CAROLINA BIOTECHNOLOGY CENTER AND THE
MICROELECTRONICS CENTER OF NORTH CAROLINA RELATED
FACILITIES, RESEARCH PROGRAMS AND OPERATIONS
NORTH CAROLINA HAS ESTABLISHED TWO MAJOR RESEARCH CENTERS,
THE MICROELECTRONICS CENTER OF NORTH CAROLINA (MCNC), AND THE
NORTH CAROLINA BloTecHNOLOGY CENTER, MCNC, wHicH | DIRECT, HAS
ESTABL ISHED ITSELF AS A MAJOR NATIONAL RESOURCE FOR MODERN
ELECTRONICS BY COMBINING THE MICROELECTRONICS RESOURCES OF THE
FIVE UNIVERSITIES (DUKE UNIVERSITY, NORTH CAROLINA ART STATE
UNIVERSITY, NORTH CAROLINA STATE UNIVERSITY, UNIVERSITY OF NORTH

CAROLINA AT CHAPEL HILL, UNIVERSITY OF NORTH CAROLINA AT
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CHARLOTTE) AND THE RESEARCH TRIANGLE INSTITUTE, WITH STATE
SUPPORT OF $46 MILLION TO DATE, AND STRONG INDUSTRIAL
PARTICIPATION, MCNC 1S A UNIQUE TECHNOLOGY TRANSFER MECHANISM
DEDICATED TO ACHIEVING NEXT GENERATION MICROELECTRONICS
MANUFACTURING TECHNOLOGY THAT WILL BENEFIT NORTH CA;;LINA AND THE
NATION, WHILE THIS HAS ALL BEEN ACHIEVED WITHOUT FEDERAL SUPPORT
TO DATE, THERE ARE OPPORTUNITIES FOR CREATIVE FEDERAL [NVOLVEMENT
PARTICULARLY WITH REGARD TO TECHNOLOGY SUPPORT FOR SMALL
BUSINESSES,

WITH MINIMAL INCREMENTAL FEDERAL SUPPORT, EXISTING
TECHNOLOGY CENTERS, SUCH AS CURS, IN COOPERATION WITH UNIVERSITIES
SUCH AS MIT, CORNELL, ARIZONA, TEXAS, STANFORD, UTAH, CARNEGIE
MELLON, RENSSELAER POLYTECHNIC INSTITUTE, AND OTHERS, COULD PLAY
AN EVEN MORE IMI.9TANT ROLE IN MEETING THE INTERNATIONAL CHALLENGE

TO U, S, SUPREMACY IN TECHNOLOGY INNOVATION IN THE IMPORTANT FIELD

OF MODERN ELECTRONICS,
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SUCH A PROGRAM COULD SUPPORT THE TECHNOLOGY NEEDS OF THE .
HUNDREDS OF CRITICALLY IMPORTANT EMERGING ANL CMaLL BUSINESSES
TUAT CANNOT AFFORD INVOLVEMENT IN THE EXPl%SIVE JOINT DEVELOPMENT
COMPANIES BEING FORMED BY LARGE U, S, ELECTRONIC FIRMS TO MAINTAIN
THEIR COMPETITIVE POSITIONS, THE SAME NEEDS AND OP;;RTUNITIES
WILL EVOLVE IN OTHER FIELDS SUCH AS BIOTECHNOLOGY IN THE FUTURE.
SMALL BUSINESS AND [NNOVATION

FOR NEARLY THIRTY YEARS, THE STATE OF NORTH CAROLINA HAS
IMPLEMENTED ONE GF THE STRONGEST PROGRAMS FOR TECHNOLOGY
INNOVATION IN THE WORLD, THE STATE HAS ALREADY EXPERIENCED
CONSIDERABLE SUCCESS IN ATTRACTING HIGH TECHNOLOGY TO THE STATE!
OVER 'THE PAST FIVE YEARS HIGH TECHNOLOGY INDUSTRY HAS INVESTED
OVER $3 BILLION IN NEW PLANTS AND FACILITIES,

PUBL1C AND PRIVATE INVESTMENT IN RESEARCH AND DEVELOPMENT IN
NORTH CAROLINA NOW TOTALS MORE THAN $600 M}LL!ON PER YEAR,

AHOSE INVESTMFNTS IN R&D MUST ALSO RESULT IN INCREASED DEVELOPMENT

OF NEW SPINOFF COMPANIES IN ORDER TO STIMULATE ADDITIONAL USE OF

TECHNOLOGY AND FURTHER ECONOMIC GROWTH,
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THEREFORE, THE NEXT PHASE IN OUR DEVELOPMENT STRATEGY |S GREATER
EMPHASIS ON ENTREPRENEURSHIP AND SMALL BUSINESS INNOVATION,

THE STATE OF NORTH CAROLINA 1S ENCOURAGING THE START-UP OF
NEW FIRMS THROUGHM THREE BASIC MECHAleHs: A STATE INITIATIVE,
INCREASED SUPPORT OF A FEDERAL PROGRAM AND PRI ATE ;;VESTMENT.

+ NORTH CAROLINA HAS ESTABLISHED A TECHNOLOGICAL DEVELOPMENT
AUTHORITY (TDA) .1ICH IS CURRENTLY HELPING LUCAL
COMMUNITIES ESTABLISH INCUBATOR FACILITIES TO NURTURE NEW
FIRMS, LAST YEAR, ITS FIRST YEAR, TDA INVESTED STATE
MONEY IN FIVE NEW VENTURES ($225,000 IN TOTAL), THE
BUDGET HAS MORE THAN DOUBLED THIS YEAR, AND THE INVESTMENT
WILL BE RECOVERED WITH INTEREST WHEN THE VENTURES ARE
SUCCESSFUL,

+ THE STATE HLLPS NURTH CAROLINA FIRMS PARTICIPATE IN THE
SMALL BUSINESS INNOVATION RESEARCH‘(SBIR) PROGRAM, IN THE
FIRST ROUND OF THE PROGRAM, NORTH CAROLINA FIRMS woN 18

AWARDS AMOUNTING TO $778,265, THE AWARD RATIO WAS 1 IN 6,

ONE OF THE BEST IN THE NATION, BY THE WAY, IN THE
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OPINION OF MANY, THE SBIR PROGRAM COULD BENEFIT
FROM MORE ACTIVE STATE INVOLVEMENT,

, THE PRIVATE SECTOR 1S ALSO RECOGNIZING THE TREMENDOUS °
POTENTIAL THAT EXISTS IN THE 1ECHNOLOGICAL INFRASTRUCTURE
oF NORTH CAROLINA, VENTURE CAPITAL FUNDS F;;M OUTSIDE THE
STATE ARE NOW SHOWING INTEREST IN NORTH CAROLINA AND
INITIATIVES TO DEVELOP IN-STATE VENTURE CAPITAL ARE
UNDERWAY, INCREASED AVAILABILITY OF VENTURE “APITAL
IS A CONTINUING NEED IN NORTH CAROLINA AS IN OTHER
TECHNOLOGY GROWTH STATES,

_iDERAL ROLE

GOVERNMENT MUST INSURE THE OPPORTUNITY FOR ALL OF ITS PEOPLE
10 FUNCTION EFFECTIVELY IN TODAY'S SOCIETY, STATE AND LOCAL
GOVERNMENTS ARE CLOSEAT TO THE PEOPLE AND THEREFORE HAVE THE
PRIMARY RESPONSIBILITY TO PROVIDE THE ENVIRONMENT FOR
TECHNOLOGICAL INNOVATION AND THE RESULTING JOBS., NORTH CAROLINA'S

VERY SUBSTANTIAL INVESTMENTS IN TECHNOLOGY STRUCTURE HAVE PROVIDED

THE ESSENTIAL BASE FOR THE FACILITIES, PROGRAMS, AND ENVIRONMENTY -
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ESSENTIAL FOR ITS OWN TECHNOLOGICAL VITALITY, THE COLLECTIVE

EFFORTS OF ALL STATES RESULTS IN THE VITALITY OF THE NATION,

“WHAT THEN SHOULD BE THE FEDERAL ROLE?"

| BELIEVE THAT THE FEDERAL GOVERNMENT SHOULD BE SUPPORTIVE OF

-

TECHNOLOGICAL INNOVATION IN THE COMMERCIAL SECTOR, THAT FEDERAL

POLICIES SHOULD BE SUPPORTIVE OF STATE INITIATIVES AND CONTRIBUTE
TO THE OVERALL ENVIRONMENT THAT ENCOURAGES INNOVATION,
FEDERAL POLICIES AND PROGRAMS GENERALLY SHOULD:
1ST. PROVIDE INCREASED SUPPORT TO BASIC NON-DEFENSE RESEARCH
AT OUR UNIVERSITIES THAT LEADS TO NEW DISCOVERIES,
EXPANDS OUR KNOWLEDGE BASE AND SUPPORTS NATIONAL
OBJECTIVES OF CONTINUED WORLD LEADERSHIP IN TECHNOLOGY
CAND 17§ APPLICATIONS.
2ND. DEVELOP NEW MECHANISMS FOR THE ACCELERATED TRANSFER OF
TECHNOLOGY FROM THE ENORMOUS RRD EXPENDITURES IN
NATIONAL DEFENSE AND SPACE TO COMMERCIAL USES WITH
MAJOR EMPHASIS ON MAKING THIS TECHNOLOGY ACCESSIBLE

BY SMALL BUSINESSES,

ERIC 1490
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4TH,

5TH.
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SELECTIVELY LEVERAGE STATE INVESTMENTS, WITH INDUSTRY
SUPPORT, TO ACHIEVE FASTER RESULTS IN TECHNOLOGY
DEVELOPMENT AND APPLICATION WHERE STATES CANNOT FUND
THE TOTAL LEVEL OF EXCELLENCE TO SUPPORT KEY

-~

TECHNOLOGIES OF NATIONAL INTEREST,

THROUGH TAX AND OTHER INCENTIVES ENCOURAGE INDUSTRY TO

PROVIDE BROADER SUPPORT TO UNIVERSITY RESEARCH WELL
BEYOND THE 4% INDUSTRY CURRENTLY SUPPORTS. CONSIDER
TAX PROVISIONS THAT WOULD GIVE FULL RECOGNITION

TO THE VALUE OF NEW STRUCTURED MECHANISMS SUCH AS
UNIVERSITY RELATED NON-PROFIT EDUCATIONAL AND
RESEARCH ORGANIZATIONS,

Suepoaw MODERN TECHNOLOGY EDUCATION AND RESEARCH
EQUIPMENT REQUIREMENTS AT UNIVERSITIES WHERE TODAY
THE EQUIPMENT IS WOEFULLY OBSOLETE, WITH LITTLE HOPE
OF THIS CRITICAL SITUATION BEING RECTIFIED.

THE RESOLUTION OF THIS ISSUE 1S EXTREMELY IMPORTANT

IF WE ARE TO DEVELOP THE QUANTITY AND QUALITY OF

14}
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TALENT TO SUPPORT THE INCREASINGLY COMPLEX JOB OF
MEANINGFUL TECHNOLOGICAL INNOVATION AND ECONOMIC

DEVELOPMENT,

CONCLUSION

~

LET ME CONCLUDE MY PREPARED COMMENTS BY EMPHASIZING THAT
INVESTMENTS IN TECHNOLOGY INNOVATION ARE JUST FUNDAMENTAL
INVESTMENTS IN THE FUTURE OF EACH STATE AND THE NATION,

THE KEY TC SUCCESSFUL INVESTMENT IN TECHNOLOGY IS LEADERSHIP,

INDIVIDUAL LEADERSHIP BY GOVERNORS, STATE LEGISLATURES
UNIVERSITY AND BUSINESS EXECUTIVES CONTINUES TO BE THE PRIMARY
FACTOR IN NORTH CAROLINA'S SUCCESS IN SUPPORTING TECHNOLOGICAL
INNOVATION AND ECONOMIC REDEVELOPMENT,

THANK YOU FOR THE OPPORTUNITY TO APPEAR BEFORE Yolt TODAY,

Representative LUNGREN. Thank you very much, Mr. Beilman.
Mr. Brennan,

STATEMENT OF PETER J, BRENNAN, PARTNER, BRENNAN &
GARSON, NEW YORK NY

Mr. BRENNAN. Thank you, Congressman Lungren.

You'll be pleased to know that your opening remarks have con-
siderably shortened mine.

I will touch upon the varied nature of advanced technology in-
dustry as this relates to site selection. I will mention a few case
histories to both challenge and support the conventional wisdom
and show that almost any place can generate new industry provid-
ed the area appeals to the right person.

prepared statement covers these matters in much greater
detail than these remarks.

To generate a true advanced technology center of any size, even
to make an area attractive for a high technology assembly organi-
zation, is a long-term job. Institutional attitudes do not change over
night. School sstems are not built in a day. Conservative bankers
whose horizons extend only to home or farm mortgages usually do
not suddenly become venture capitalists. Skilled mechanics whose
previous practice involved tractors and combines may take a while

142




140

to learn how to maintain high vacuum pumps under clean room
conditions. Former textile millhands may at first be a little clumsy
with printed circuits and microchips.

There's high tech and there’s high tech. You have to define
which kind you're talking about and trying to attract or generate
and what you hope that type of industry will do for your region. It
makes a big difference to a community whether the technology in-
dustry is locally innovated or transplanted from elsewhere.

Three factors give birth to and nurture advanced technologv in-
dustries. These are: One, the innovative individual; two, finance,
and three, the community. Other factors are important. As a study
by the Office of Technology Assessment says, it doesn’t hurt to
have a major university.

Leaps in technology require first the quantum jumps and imagi-
nation of which a few remarkable people are capable. Recognition
of this factor seems conspicuously absent from most of the studies
and reports I have seen. This innovative individual can exist any-
where and go anywhere. The climate or environment that produced
him or her und in which he works may or may not be important.

Ken Susnjara, founder and president of Thermwood Corp., a ro-
botics manufacturer in Dale, IN, has strong opinions on these fac-
tors. He says:

The top one half of ane percent of research people produce the new ideas. The key

1o success is to latch on to one of them. Then it takes a half dozen people to make
the concept work.

He's not alone. For Cliff Williams who established International
Senson Systems in a cow pasture near Aurora, NE, the key was im-
ported talent, He paid high salaries to a cadre of five experts from
all over the country to help set up his company. Another promoter
[ knew in San Diego once said to me, “Give me a superb engineer
and a good idea and I'll found a successful company anywhere, but
he has to be a superb engineer.”

The second essential is capital. One wonders some times if the
importance of local availability of large capital pools has not been
overemphasized, And which came first, the technologiy or the cap-
ital? In the beginning one suspects it was the technology, financed
by the inventor's friends and relatives. It has been said that wher-
over there is a good idea, capital will be found to fund it. Ken Susn-
jara, as well as many others I have talked to, agree. He says, for
the entrepreneur money is at the top of the hierarchy, which ex-
plains the general emphasis on venture capital,

But then, he went on to say, personnel comes second, but since
the money is available anywhere, he says, contradicting the coven-
tional wisdom, we must go where the people are who can do what
we want. Once you have the people, the capital follows.

Most of the rapidly growing companies I talked to in out-of-the-
way places bootstrapped their companies and successfully acquired
debt rather than equity financing.

The third tactor is community. Any community can provide the
infrastructure to attract and maintain companies that manufac-
ture goods based on advanced technology developed elscwhere.
These are assembly operations which are not site-dependent. When
an area seeks to attract such industries, it competes with every
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other State and a couple of hundred nations. Each can and will ma-
nipulate and tailor its local attributes to match the competition, A
region will attract some industries and lose others on factors
beyond its control. The site location manager might prefer surfing
to mountaineering or tue chairman likes golfing, hunting, canoe-
ini','or trout fishing,

r. Harold Lonsdale started Bend Research, which works with
exotic membranes, in tiny Bend, OR, because he is an avid fly fish-
erman. James Jubb moved to his vacation land, Montana, to estab-
li.slt(; Spectrum Enterprises, Why Montana? “Midlife change,” he
told me.

How does a development agency divine and capitalize on a bud-
di%entrepreneur’s midlife change?

e conventional wisdomn says that first-rate universities are es-
sential to sparking the innovative explosion. The university connec-
tion may, indeed, be essential to the eventual rise of a technolog:
cluster, but it is not clear that universities are essential to tﬁg
spontaneous budding of new companies.

Edward Moore, cofounder and president of Wilmore Electronics
in Durham, NC, told me lots of companies like Wilmore end up
where they are because there is an educational institution. On the
other hand, says Thermwood's Susnjara, “Universities are not im-
portant until you're a $100 million company, except as a source of
people. In the earlier stages, you're not iaymg much attention to 7
years ahead where the university is thinking,’

Tom Moore, chairman and founder of Intelect Cow. in Honolulu,
speaking of the University of Hawaii, said to me: “We look upon it
as a potential resource.”

James Jubb of Spectrum Enterprises considers the lack of a
nearby university a minor drawback. “The nearest one is 400 miles
away’," he said. “We can't take evening classes or attend semi-
nars,

Let’s look at some entrepreneurial companies that defy the con-
ventional wisdom by locating in lesser known places.

Interestingly, the governors of State development agencies put
me in contact with most of these entrepreneurs, hoping, I expect,
that the interviewees would say great things about their States.

They were disappointed. Most of these people said little or noth-
ing about State programs. If there is a common thread to their in-
dividual decisions to locate where they are, it reflects a highly per-
sonal desire for a quality of life which is quite beyond any quick fix
a State can make,

The smaller growing comﬁany may not have much interest in
the traditional incentives. Thermwood, for example, paid little at-
tention to them. “‘Startup companies don’'t make much money for
the first  years,” the president told me, “So tax incentives don't
help much. Rent incentives, job training, would be useful to the
mature company, but not to us.”

Not-yet-born companies are not usually the target of develo(r-
ment agencies, partly because no one can foretell them. Nor do
budding entrepreneurs move from one location to another just to
start a company. Some do. Cliff Williams did, to Nebraska. So did
James Jubb. But Edward Moore started his business in North Caro-
lina because he got his graduate degree there. Tom and Lucille
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Moore in Hawaii didn't want to go home to New Jersey. It wasn't
incentives that attracted these people but personal imperatives
that drove them. They're awfully hard for an industrial develop-
ment department to identify before they start.

One factor a development agency can control is attitude. An
eager attitude won International Data Systems for San Diego,
while an offhand air did not attract ETA Systems from Minnesota
to elsewhere.

Lloyd Thorndyke, president and chief executive offices of ETA,
recently spun off from Control Data to develop supercomputers,
said of other areas, “They took the attitude that if we wanted to
locate there, it was okay with them, but they didn’t bust them-
selves for us.”

Says Harold Georgems, founder of International Data Systems,
“The key factor in our decision was the willingness of the commu-
nity in San Diego to help, not with material incentives—there were
none—but the degree to which the San Diego economic develop-
ment people worked with us.”

In North Carolina, Edward Moore of Wilmore Electronics has
benefited from the infrastructure generated by the Research Trian-
gle. A native of Virginia, a graduate of Virginia Tech, Moore went
to North Carolina’s Duke University for his doctorate. There a
group of professors and graduate students dreamed up a company
to manufacture J)ower suppliers for computer systems.

Dr. Moore said: .

It was really the university situation which got things started, and without the

Research Triangle, we would not have the airline counections, It has created a pool
of trained and skilled technical people that we don’t have to educate to our needs.

Others have to create their own environment. Cliff Williams
runs International Sensor Systems from a former cow pasture in
Aurora, NE. The company is at the very leading edF’e of hybrid
thick-film technology. Williams, who came originally from the
State and graduated from the University of Nebraska, told me he
had some real qualms about moving there. Then a Connecticut
resident, Williams planned to start his company in Connecticut
and had even begun negotiations with the Connecticut Develop-
ment Corp. He came out to Nebraska on a family visit.

Says Williams:

Local bankers wanted me to start the business in Aurora, 1 couldn’t even think of
it. Nobody knew the technology. I got a call from Harold Edgerton, inventor of the
stroboscope, and a native Nebraskan. The banker had put him on to me.

1 agreed to look the State over, The main thing would be people—not even the
university had ever heard of thick-film technology. But as 1 examined the area, 1
became impressed with the attitude of the people. So I called Edgerton and said if

he would be on my board, I would start the company in Aurora, He agreed, and
here we are.

Thermwood, in Indiana, is where it is and remains there, because
Indiana is home. But the company does its R&D and marketing
from Dallas, TX. As a new factor in a frontier industry, robotics
Thermwood needed to find the right people for its R&D. “We used
an executive search firm to determine where the people we wanted
are,”” Mr. Susnjara told me.

Jim Jubb moved from St. Louis to Montana to set up his
company.
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Electronics compnnies aron’t really sensitive to %eography. The cost of freight for
olltl:ctronic products s neghgible. We have no trouble getting competent people from
all over.

Nor has Spectrum had difficulty obtainin% money. The company
has been financed almost entirely by loans from the local Security
State Bank.

Montana’s efforts to attract and develop advanced technology in-
dustry had nothing to do with Jubb’s decision to locate there,

We could have financed part of our capital assess through revenue honds, but the

timing was wrong. We can also get fixed interest loans through the Build Montana
programs, but we haven't done so.

Hal Georgems of Long Island, NY, gradually migrated westward.
When at Bell & Howell in Pasadena, Mr. Georgems decided to start
his own company to make small tape drives, “We started in rented
space across the street from Bell & Howell, because that's where I
was,” he said.

Five years later, the company filled three buildings.

We would have to relocate. We looked at Oregon, Austin, Boulder, but it didn't
seem to make any sense to move that far. We drew a 100-mile radius around Pasa-

dena. What with one thing and another, we set up new facilities in San Diego and
phased ¢ 1t the Pasadena operations.

Pasadena is the site of the California Institute of Technology and
the Jet Prorulsion Laboratory, tremendous technical resources.
International Data would have been happy to stay there, but Geor-
gﬁms told me the city gave little encouragement. There is a moral
there,

Geographic isolation is no bar to advanced technology industry.
You can’t go much further and still be in the United States than
Hawaii. Hawaii's legislature has established a high technology de-
velogment corporation and has also established at the university,
the Pacific Internal Center for High Technology.

But the founders of Intelect Corp. didn’t care about all that. New
Jersey natives, Thomas and Lucille Moore started the company on
returning from assignment in Singapore. Mr. Moore told me:

All of a sudden, we could see that it no longer mattered where you were with the
microchip, we had a modest pool of capital and didn't want to go back to the main-
land. If you stay with high technology products, you can build them anywhere.

What makes the real difference is how clever the people are. And we found here a
hidden pool of talent.

Other than as a once-removed source <t engineering staff, howev-
er, the university has not been important to the company.

When routine quality control is a step beyond what rigorous sci-
entific procedures were a few years ago, what must be the level of
science needed to support and advance today's manufacturing proc-
esses? Do those who devise quality control procedures have ad-
vanced degrees, what level of people must the company have to im-
prove the manufacturing process or devise new ones? With whom
do these people wish to associate? What do they do in their spare
time? How do they renew and update thei* basic skills and knowl-
edge? What serendipitous associations and contacts spark their
imaginations and lead them on to breakthroughs that are the es-
sence of innovative technology?

The best answer to those questions is community. That means all
the factors taken together that appeal to, cradle and stimulate the
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creative talents of exceptionally gifted people. For some that's a
beach, a trout stream or Glacier National Park. For others it is
roximity to a major urban center or to large numbers of their fel-
ows. A great university is not essential, A good one that is of and
not merely in the community, certainly is.

Perhaps the distinguishing feature of a true innovative technolo-
gy center is, indeed, a university, but not one in the usual sense. If
a university is a community of scholars, then perhaps an advanced
technology center is itself a university, a community of scholarly
companies.

The usual incentives will attract, to any region, its fair share of
transplanted technology. To attract more than its share of innova-
tive technology, however, an area must foster any environment
that will attract and hold the people who dream it up It can’t be
done overnight and possibly not at all artificially. No one planned
the existing innovative centers.

That concludes my testimony.

[The prepared statement of Mr. Brennan, together with an at-
tachment, follows:|
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PREPARED STATEMENT OF PETER J. BRENNAN
Some Encouraging Examples

that
Challenge The Conventional Wisdom

Thank you Congressman Lungren. It 18 indeed a

pleasure to be part of so distinguished a company.

1 hope that my remarks may add something of value
to the current national debate on how best to increase
the net sum of jobs and industry throughout the Mhited

States, not just in a few well-favored areas.

Since I do not represent u.ny state, my presenta-
tion will not directly address the questions sugpested
for witnesses that the Committee distributed earlier.
Nor will I repeat the data generated by the many ex-
celluut reports and studies on this subject prepared hy
the ataff of the Joint Committee as well us those of
the Nationa) Governors Association, the Office of
Technology Assessment, the Council of State Planning
Agencies, the National Association of State Development
Agencies and those of the many states themselves as |
well as private organizations wuch as the Fantus Com-

pany in Chicago.
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Rather, I will touch upon the varied nature of
advanced technology industry as this relates to site
selection by these industries. I will mention a few
case hisgstories that hoth challenge and support the
conventional wisdom and show that almost anyplace can
generate new industry, provided the area appeals to the

right person.

The concern with advanced tecpnology. entrepren-
eurship, fostering of homegrown compsnies rather than
buying-in of industry from other states and localities
is a fairly recent one. In interviews only last month I
was told that the primary mechanism for increasing in-
dustry and developing new jobs remains the package of
economic incentives that one state or locality hopes

will lure an existing industry from another state or

locality.

States and localities have always competed vigor-
ously with one another to attract industry from other
areas. Competitive incentives ere standard. But many
have begun to question the national and even local
benefit gained by merely moving an established enter=-
prise from one area to ancther -~= promoting runaway
industry -~ often at great cost to taxpayers in bhoth

old and new locations. "Persuading an established com-
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pany to move from one location to another is a Zero-gum
game with no net gain for the nation," gaid one Gov-
ernor at the 1984 National Governors Conference hers in
Washiungton. I am sure that many witnesses before this

committee have addressed thisg very point,

I know the concerns of many states, which fear
being left behind on the high technology wave of the
future, which look with envy at the accomplishments of
such area as the Santa Clara Valley in California,
better known as Silicon Valley, and the Route 128
phenomenon in Massachusetts, I gee many misconceptions
about high technology itself -- its nature, where {t

flourishes and where not, even its applications,

I sce much of conventional wisdom, a lot of which
is correct. But it also falls short because it occa-
sionally overlooks the role of the individual and fails
to distinguish between the various stages of high
technology companies. Nor does it always indicate an
understanding that technology is not an end in itself
, but a means to improved productivity, lower costs, a

better standard of living,

High technology is improving the shoe industry in
Maine, the automotve industry across the country, age

riculture in North Dakota. GCovernor Allen I. Clegon of
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North Dakota said 1t well in a letter to me eurlier
this year. "North Dakota has comparatively few high
tech industries," Governor Olson wirote. "Rather, the
state has been more of a high-tech user, applving ad-
vanced technology to production procet.ses.,.much of the
innovation expressed in north Dakota appears in fara
machinery produced in the state. I recognize that this
i8 not considered high tech, bt it has enabled the
enmployment of North Dakotans, which is, of course, the

goal of technological developmeat and growth."

Over the past several ysars, as I have researched
many articles on domestic and international industrial
development, I have interviewed hundreds of people in
many countries and in all sorts of industries fror
amusement parks to cement, from autos to semiconduct-
ors. I have also talked to industrial development
people, bankers, venture capitalists and public offi-
cials. The object was (0 determine the ingredients of a

successful high technology area,

The programs instituted by many states, designed
to identify potential entrepreneurs, nurture “hem and
give rise to healthy local industries are steps in the
right d*rection. But their proponents shou.d not expect

quick results, nor should they expect to replicate
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Silicon Valley and Route 128. Fach of those is unique,
Each new center 1is unique and all those to come will he
unique. The taak the states face is to define for
themselves those characteristics that they either have
or can develop which will allow new businesses to ger-

minate, take root and grow on their own soil.

The Office of Technology Assessment (OTA) of the
U.8. Congress cites several factors for successful
nurturing of high technology., These include a strong
research university; skilled labor pool; available fi-
nancing; the presence of corporate headquarters;
transportation; good climate; cnlturallamenities. A1l
may be desirahle or necessary factors," gays OTA, 'but
they are not always enough.'" Indeed, usually, they are

not nearly enough,

The OTA study suggests a most important additional

factor: identify and focus on local needs and resources

rather than copy other states,

To generate a true advaiced-tectnology center of
any size, even t. meke an ares attractive to a high-
technology assemhly organization, is a long-term Job,
Institutional attitudes do not change overnipght, School
systems are not built in a day. Conservative bankers

whose horizons extend only to home or farm mortgages do
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not suddenly become risk-taking venture capitelists.
Skilled mechanics whose previous practice involved
tractors and combines may take a while to learn how to
maintain high-vacuum pumps under clean-room conditions.
Former textile mill hands may at first be a little

clumsy with printed circuit boards and microchips.

Probably best known of the created technology
centers in the country is the North Carolina Research
Triangle. But it has been nearly thirty years in the
making. Even its most ardent supporters acknowledge
that only now is the concept first implemented in 1956

at last starting to generate its own growth.

There's high tech and there's high tech. You have
to define which kind you're talking about and trying to
attract or generate and what you hope that type ~f ine

dustry will do for your region.

Some high technology industry is indeed innova-
tive, generative, the seed for future growth, But a
great deal ~- most ~- 0f it is no more than tomorrow's
assembly line. Jobs, to be sure, but often lower
skilled jobs with less community input than the tra-
ditional industries they supplant. It makes a big dif-

ference to a community whether the technology industry
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is locally {nnovative or transplanted from elsewhere.

Understanding the distinctionas between trans-
planted and innovative technology is av essential key
to well-planned area development programs., The first
brings prosperity but not roots; the second is geed for
& future built on products that don't exist or are yet

& tiny factor in the economy,

Robert Ady of Fantus Corporation divides high
technology industry into three gsectors (though his
definitions would do for any industry at some stage),

He says industries are either theory driven, product

driven or market driven,

The first is highly dependent on innovative indi-
viduals and a source of scientific input close to hand.
The secoud can be at some remove from the technology
base, and is the type of industry most comnunities
think they are getting when the go after high technol-
ogy. The product-driven industry produces products for
market at the leading ecdge of the technology. Its pro-
duction facilities still depend on technology input,
emp'dy high levels of engineers and scientists and are
usually located reasonably close to the company's re-

seash Lnd development facilities,
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The market driven company, regardless of its level
of technology, is cost conscious. It is manufacturing
of high technology products in commodity guantities.
These facilities do not develop technology, they use it
to manufacture products containing it. They are assem-
bly plants. The market driven company employs by far
the larger number of people and is least dependent on
local technology. It is footloose, far more so than the

old smokestack industries.

With exceptions «- aircraft for one -~ market
driven compaties can not only go where they please,
they can pack up und move on when local conditions no
longer suit them. Witness Atari's shift of manufectur-

ing from California to the Far East.

The traditional industrial bagses of many regions are
shrinking or moving out. Some areas simply cannot ex-
pect their traditional industries ever to recover ful-
ly, 1f they do not fude away completely. Many regions

must adapt to, welcome, invite something else, some«

thing new,

Today something else invariably means advanced
technology. That covers just eight industries: pharmae-
ceuticals, computers, comnmunications, semiconductors,

aircraft, and medical, scientific and conterol instru-
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mnents. There are smokestack components to each of
these. The highly advanced sectors u?f each actually
Rccount for a amall percentage of their total output.

But the latter are where the future lies.

Once the automobile was high technology. Today, that
industry uses technology and is a leading innovator in
its own right. In robotics, manufacturing processes,
specialized electronics, the automotive industry is an
innovator as well as a customer, It is developing a
base of knowledge with applications far beyvond its own
needs. That base is an asset that can lure other in-
dustries to auto-making regions. Indiana, for example,

has attracted numerous electronic companies to gervice

its automotive~based industries.

Similarly, other industries develop their own ap-
plicaticns technology as well as buying it from tradi-
ticnal vendors. No one knows the needs and problems of
the food, brewing (among the first mass users and de-
velopers of bio-industrial processes, by the way),
chemical, mining, forest products, metals, building and
furniture industries better than those in it. If these
industries don't push the technology to protect their

future hottom lines, their competitors will,

Three factors give bhirth to and nurture advanced
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technology industries. These are: 1) the innovative -
individual; 2) finance; and 3) the community. Other

factors are important. As the OTA report says, it '
doesn't hurt to have a major university with lavish

research budgets and world-famous faculty in the vic-

inity, but it's not essential. Well-funded research
laboratories can also sbew out new technology. Research

parks with many research institutes contribute their

bit too,

Leaps in technology require first the quantum jumps
in imagination of which a few remarkable people are
capable. Recognition of this factor seems conspicuously
abpent from most of the studies and reports I have
seen. This innovative individual can exist anywhere, go
anywhere. The climate or enviromment that produced him
or her and in which he works may or may not be import-

ant.

¥e can't predict where the seminal innovators, the
real geniuses, will appear. We don't know who they
might be or what conditions of nature and tuurture cause

them., *

What we do know is that some environments and not

others produce more people who carry on and expund the

seminal work, the derivative innovators. These people

ERIC i¥
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&re one step below the authentic and original geniuses.
It 18 not the single genius but large numbers of these
second-level innovators that leads to an area's being a
center of high techmology, of art, science, music or
whatever, The environment produces them, sustains and

attracts them from elsewhere.

Kenneth Susnjara, a founder and president of
Thermwood Ccrporation, a robotics manufa turer in Dale,
Indiana, has strong opinions on these very facters,
"The top one half of one percent of research people
produce the new ideas," he told me. "The key to success
is to latch on to cne of them. Then it takes half a

dozen people to make the concept work."

Susnjara is not alone. For Cliff Williams, who
establigshed International Sensor Systems, Inc., in a
cOw pasture near Aurora, Nebraska, the key was imported
talent., He pad! high enlaries to a cadre of five ex-
perts from all over the country to help set up his
company, vhich is at the leading mdge of hybrid thick-
f1lm technology. Another promoter I knew in 8an Diego
once said to me: "Give me a superb engineer and a good
idea and I'll found a successful company anywhere. But

he hes to to be a superb engineer."

The second esmential 1is risk capital, If there is
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one factor that all the innovative compared to deriva~
tory advancad technology centers share it is the ready
availability of risk or venture capital. But one won-

ders sometimes if the local availability of large cap-
ital pools has not been overemphasized. And which came
first -- the technology or the capital? In the begin-

ning, one suspects, it was the technology, financed by

the inventor's friends and relatives.

It has been said that wherever there is a good
idea capital will be found to fund it., That's true.
Everyone has a family and friends. And Kenneth Susnjara

#s well as many others I have talked to agree.

"For the entrepreneur, money is at the top of the
hiorarchy,”" Susnjara told me, which explains the gen-
eral emphasis on venture capital. But then he went on
to say "Personnel come second. Since the money is
aveilable anywhere," he says, contradicting the con-
ventional wisdom, "we must go where people are who can

do what we want. Once you have the people, the capital

follows."

Cliff williams got all his financing from kanks.
Indeed, most of the rapidly growing companies I talked
to in out-~of-the~way places bootstrapped their compan-

ies and successfully acquired debt rather than equity

1D
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v financing, nor did 1@y have to give their companiesa
away to veuture cap.talists. My sample is admittedly
¢ amall, but it is an extraordinarily self-reliant one,

beyond the startup level, there must also be ex-
perienced and venturesome investment bankers. These
take a fledgling company across the barrier between
local risk capital for a small but growing company to
the wider capital sources and services needed by a ma«~
turing growth company. Venture cazital helps startups;
investment capital helps keep them from flying the nest

when they grow up.

Venture capital -- the money itself -~ need not bhe
local. Money knows neither state nor nationality, only
opportunity. Venture money flows into the U.S. from
abroad. Thermwood at one point sola 20% of its equity
to European investors, which the company later bought
back. Money surges from East to West and trickles from
money-center cities to small towns. The funds funnel
through established venture capital firms i{nto new en-
terprises wherever those firms are, Local investment
companies provide local knowledge and technical exper-
tise as well us willingness to take riska that more

conventional funding sources shun,

b 42049 0 - 1Y - 1] 1 ()l)
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The third factor is community.

Any community can provide the infrastructure to at=-
tract and maintain companies that manufacture goods
based on advanced technology developed elsewhers, i.e.,
transplanted technology. The components inside most
home computers or TV rets have "Made in Taiwan, or
Singapore, or Malaysia" marked on those tiny, critical,
high-technology chips and hoards.

These are assembly operations, albeit critical ones
that require quality &nd process control an order of
magnitude or more beyond that of the old smokestack
industries. These operations are not site dependent. An
established manufacturer in any of these advanced

technology industries has no compelling reuson to put

his plant in any one place rather than another.

When an area seeks to attract such industries, it
competes with every other state and a couple of hundred
pations. Each can and will manipulate and tailor its

local attributes to match the competition.

A region will attract some industries and lose
others on factors beyond its control. The site location
manager might prefer surfing to mountaineering. Or the

chairman likes golf, hunting, canoeing or trout fishe

16 ]
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ing. Dr. Harold K. Lonsdale started Bend Research,
which works with exotic membranes, in tiny Bend, Ore-
gon, because he is an avid fly fisherman and there are

sOome excellent trout streams in the area.

James R. Jubb, Sr., moved from St. Louis to his
vacation land, Nontana, where his wife's family lives.

Why Montana? "Midlife change,” he told me.

How does a development agency divine and capital-

ize on a budding entrepreneur's midlife change?

The presence of many high-technology manufacturers
does not necessarily mean that an area has become or
will become a high-technology center. Some nations are
sinking under the weight ot advanced technology manu-
facturing industrios that their econonic development
agencieu managed to attract. But though many computers
hive "Made in Ireland" étamped on them, few products

bave "Invented in Ireland" figuratively stamped on

then,

The step between a center of high-technology man-
ufacturing and one of advanced-technology innovation is
& long one. No one has adequately defined all the in-

gredients needed to make that leap.

Some call it critical mass, coertainly a term often

16,
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ectronics in Durham, North Carolina, told me.

On the other hand: "We have some cooperation with
local colleges but we don't do & lot with the univers-
ities," says Thermwood's Susnjara. "Universities are
not important until you're & $100-million company, ex-
cept as a source of people. In the earlier stages,
you're not paying much attention to seven years ahead
where the university is thinking. You want a product

now and your time frame is 1 to 3 years,"

Tom Moore, Chairman and founder of Intelect Corp.,
Honolulu, speaking of the University of Hawaii, said to
me: "We look upon it as a potential resource, while the

University itself projects an aura of benign indiffer-

ence,"

James Jubb, Sr., of Spectrum Enterprises in Mon-
tana, considers the lack of a nearby university a minor
drawback to his rural location. '"The nearest one is 400

miles away. We can't take evening classes or attend

seminars,'" he told me.

Let us take a look at some entrepreneurial com=-
panies that defy the conventional wisdom by locating in

lesser known places, doing without venture capital and

the like. These companies exemplify the nature of in-
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” dividual dezisions that often refleat persoral predi-

lections as much as sound business anslys.s,

I interviewed their officers because I wanted to
know why they located where they did and why they stay
where they are. Interestingly, the governors or state
development agenci-s put me in contact with most of
these firms, hoping, I expect, that the interviewees

would say great things about the states.

They were disappointed. In most cases, these
people said little or nothing about state programs, If
there is a common thread to their individual decisions
to locate where they are, it reflects a highly personal

desire for a quality of 1ife which is quite beyond any

quick fix a state can make.

Established and growing companies can and do ra-
tionally evaluate and decide un new sites, These firms

are the proper target of state and regional development

agencies,

- The smaller growing company may not have much in-
terest 1i. the traditional incentives. Thormwood Corp-
oration, for example, paid little attention to them,

' "Startup companies don't make much money for ‘he first

five years," the president told me, ''"so tax jncentives

164




162

don't help much. Rent incentives, job training, would

be useful to tue mature rnumpeny, but not us."

Not~yet-born companies are not usually the target
ot developmant agencies, partly becuuse no one can
foretell them. We know of no de+ ‘lopment oirganization
that says, in effect, "Entrepreneurs, Start your new
business here" as well as "Put your new plant here."
Nor do many budding entrepreneurs mnve from one loca-

tion to another jusi to start a company,

Some do. Cliff Williams did, to Nebraska, So did
James Jubb, Sr., to Montana. It wasn't incentives that

attracted them but personal imperatives that drove

them.

Edward Moore sterted his business in North Caro-
lina because he got his graduste degree there. Tom and
Lucille Moore (no relation to E.) in Hawaii didn't want
to go homa to New Jersey, but Clif¢ Williams in Conn-
ecticut did. Jim Jubb went to the land of his in-~laws,
Montana. David bFackard me% a girl in California and
changed his cnllege plans from Colorado. Hal Georgens
moved across the street from his former employer in
Califoruia while Terry Johuson did about the same in
Colorado. Neither is a native of those states. Ken

Sugjnara and Emyre Robinson never left Indiana or Texas

fria
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These people gtarted new advnnced-technologynbnsed
companies where they happened to he or wanted to tLe,
‘They are not unique., They represent a tiny kut 'vwpical
fraction of the new-technology companies that now gen=-
erate an ever larger portion of U.S. employment. They

exemplify the smaller businesses +hat employ most 1.8,
workers., And they are awfully hard for an industrial

development department to identify before they start.

Large, established corporations are different,

Market factors and internal corporate dynamics deter.-

mine their moves. When most factors are equal, incent-

ives do play an important role, But the mature company

will more iikely basge {ts decision on factors inherent
to the destination and beyond the control of the eco-

nomic development office.

One ractor the development agency can control is

attitude. Like a smile, it costs nothing but can close

the sale, An eager atti ude won International Data
Systems for San Diego while an offhand ajir d1d not at-

tract FTA Syelems from Minnesota to Elsewhere.

Says Lloyd M, Thorndyke, president and chief ex-

ecutive officer of ETA

» recently spun off from Control
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Data to develop super computers: "They took the atti~-
tude that if we wanted to locate there it was OK with

them, but they didn't bust themselves for us."

"The key factor in our decision," says Harold
Georgens, founder of International Data Systems, 'was
the willingness of the community in San Diego to help,
not with material incentives -~ there were none ~- but
the degree to which the San Diego economic development

people worked with us on plant site location."

In North Carolina, Edward Moore of Wilmore Elec~-
tronics Company has henefitted from the infrastructure
generated by the Research Triangle. A n. tive of vestern
Virpinia, where he obtained his bachelor's in electri-
cal angineering from Virginia Tech, Moore went to North
Carolina's Duke University for his doctorate. Duke is
one of the Research Triangle universities, There in
1964 a group of professors and graduate students con-
ceived the idea for a company to manufacture power

supplies for computer systems.

"It was really the university situation that got
things started," said Dr. Moore, who has a high regard
for the importance of universities in seeding advanced
technology 1induatry. '"lotas of high«technolsgy companies

are started by people not too long out of school," he
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observes,

The Research Triangle per se has had 1ittle mekn-
ing for tLe small electronics company. But 1its presence
has proved increasingly important in many ways, "Withe
out the Research Triangle," says Dr, Moore, "we would
not have the airline connections, It has created a pool
of trained and skilled technical people, We don't ha ve

to educate local suppliers to our needs,"

Wilmore is where it is because 1t started there
and has nu good reason to move. "Once you put down
roots, {t's really agony to consider moving," says Dr,
Moore, Nonetheless, the growing company has moved much
of its manufacturing to another site . Hillsboro,
N.C.,, a few miles away "still a Research Triangle
area," And it 1s the constant recipient of invitations
from other areas. "We Just finished responding to an
approach from the area where I grew up," says Moore,
"and I'd love to be there but there's no husiness rea-
son to go there, Until you get large, 1t doesn't make

sense to bne a multi-state operation,"

Federal Government R&D facilities are often cited

88 major resources and potential nuclei of advanced

technology centers. For reasons not well understood,

1,(LJ
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substantial spinoffs from the Government sector to the
private economy often fail to develop or are minimal,
Numerous areas, however, have moved to make their local

government operations substantial technology centers,

Among these areas is Dayton, Ohio, which centers
itas technology development on the Wright Patterson
Airforce Base complex and local universities, the Ten-
nessee Technology Corridor centered on the Oak Ridge
National La.oratory and the University of Tennessee,
the Argonne National Laboratory and the Fermilab in
Il1linois, the Los Alamos and Sandia Laboratories in New
Mexico, the Huntsville space technology complex in Al-
abama, the many Department of Agriculture Experimental
facilities and of course the National Aeronautics and
Space Administratious operations in Houston, Florida,

Maryland and elsewhere.

In all there are some 280 Federal laboratories,
all major employers of scientific and technical per=-
sonnel, developers of new technology, users of local
goods and services and frequently the major conduit tor
the expenditure of over $30 billion annually in Federal
R&D funding. Universities and private corporations op-

erate many of these facilities,

Yhether the Federal laboratories efficiently

14
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transfer Federal R&D to the private gector is a con-
tinuing argument. As one speaker at the 1984 National
Governora' Conference said: "When a commerciiul advant-
&ge appears, the technology will transfer very rapidly.
Government 1s better at discovering information. The
private sector excels at developing 1it." (For a further
discussion concerning government funding of private
sector R&D, see "Industry in a Changing World," United
Nations Industrial Development Organization, Vienua,

Austria, 1084.)

Few question that a major government terhnology-
facility 1s a local resource. Such a facility generally
creates a ring of technically-sophisticated suppliers
ready to handle the needs of new and expanding techno-
logy companies. They are the infrastructure that 18 so

important to smooth day~to day operations.

Wilmore found the environment it nesded where 1t
was, Others have to create it. Cliff Williams runs
International Sensor Systems, Inc., from a former cow
pasture in Aurora, Nebraska, The company s at the very
leading edge of hybrid thick-£11m technology, the heart
of computer disk drives and solar cella, "I had some
real nualms about moving here," recalls Williams, who

came originally from the state, graduated from the Un-

Y
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iversity of Nebraska and spert most of his working life
in various places with teleconmunications companies

and, finally, IBM.

Williams' entrepreneurial days started with a
patent on which he founded a company called Transcom in
Hartford, Connecticut, where he then lived. He sold
Transcom. Then he studied the technologies and settled
on hybrid thick-film technology. It looked like &
comer, there were few people in it and one could enter

the business with modest capital.

Williams planned to start up in Comnecticut and
had even begun negotiations with the Connecticut De-
velopment Corporation, a state agency that helps en-~
trepreneurs bring products to market in return for part
of the profits, He had a business plan and

four purchase orders as he shopped for capital.

"That summer of 1972, I came out to Nebraska,"
says‘W1111ums. "A local banker wanted me to start the
business in Aurora. I couldn't even think ot it. Nobody
knew the technology there, I got a call from Harold
Fdgerton, inventor of the sirobus >pe and ot EG&I and a

native Nebraskan. The banker had put him on to we,

"1 agreed to look the state over. The main thing

2ok

oL
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hd would be people -- the Univerasity even had never heard
of thick film techirology. But as I examined the area, I

1 became impressc , with the attitude of the people --
they were agressively eager to learn. So I called
Harold Edgerton and said it he would Ne on my Board of

Directors I would start the company . Aurora, He

agreed and here we are,"

The company raised money from 15 local investors,
no ven.ure capitalists, and had a small business ad-
ministration (SBA) commitment, Williams started with a
cadre of five experts hired from all over the country,
The cadre is gone now and the staff is locally devel-
oped and hired., "In 1975-76, I (ot on the Dean of En-
gineering's Advisory Board at the University of Ne-
braska," gays ¥illiams, "s0 we now have three or four
courses in solid state technology being taught. That

ties in with our personnel needs,"

Located in the southern part of Indiana, far from
the industrial area of the north, Thermwood Corporation
is a fine example of adaptation to changing situations,
Two colleagues working for Alcoa started the company to
make plastic parts for aircraft in a barn about 13

years ago, One, Kenneth Susnjara, now presideut, was

8t111 in college at the time.
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When the price of raw materials soared, the firm
looked for another line of business. '"Qur plastic pro-
vtoks was unique and we had designed and built most of
our own machinery,'" says Kenneth Susnjara, a native of
South Bend and graduate of Rose-Hulman Institute of
Technology in Terre Haute. '"When we switched indus-
tries, we built on our experience in designing and
building equipment. Rohotics was a logical

progression,"

Thermwood is ihere it is and remains there because
Indiana is home. "Once you have developed and are going
well, vou won't move," says Susnjara, 'though you might
have a branch." Thermwood does its RA&D and marketing

from Dallas while manufacturing in Dale.

As a new factor in a frontier industry, Thermwood
needed to find the right people for its R&D., Thermwood
took a people approach to site selection. "We used an
executive search firm to determine where the people we
v nted are. Their survey showed the primary areas to be
1 8 Angeles, San Francisco and Boston. Next are Denver,
Dallas, Houston, Boulder, Minneapolis/St. Paul and
Philadelphia. The primary areas are too far from In-

diana, so we considered only the secondary ones. Then

we looked at other factors -- quality of life, cost,
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traffic, transportation, availability of people. In
Dallas, we felt we could get right into the infra-

gstructure."

Thermwood is firmly committed to Indiana for its
manufacturing. "We're far enough advanced so that pro=-
ducing a quality product is important," says Ken
Susnjara., "Workers in South Indiana are good and de-
pendable and produce a good product. The work ethic in

this rural area is good. If we went somewhere else, we

don't know what we'd get.,"

Most entrepreneurs don't go somewhere Just to
start a business. As Sam Irwin founder of Irwin Inter-~
national in Ann Arbor, Michigan said;: "Companies start
whe e people are." But Cliff Williams did move back to
Nebraska. And James R, Jubb, Sr., moved from St. Louis
to his vacation land, Montana, Where his wite's family

lives.,

Jubb founded Spectrum Enterprises in 1978 in Pol-
son, near Glacier National Park. '"Our basic capability
is production and some development of navigation and
guidance control equipment for the military," says Mr,
Jubb, "though we are developing products for the con-

sumer and medical markets,"
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"Electronic companies aren't roally sensitive %o
geography. The cost of freight for electronic products
is negligible and Montana hag good freight service to
the rest of the country and the world, We don't heve
substantial disadvantages, We have no trouble getting

competent people from all over,'" Mr., Jubb told me.

Spectrum has had no trouble ohtaining money. The
small company has been financed almost entirely by
loars from the local Security State Bank. "One advant-
age of starting with military prozrams," says Mr; Jubb,
"is the immediate cash flow. Of course, everything I

own is collateral."

Montana's efforts to attract and develop advanced
tehnology industry have been well publicized and
strongly pushed by Governor Ted Schwiaden. But these
programs had nothing to do with Jubb's decision to lo-
cate there. Though he has made little use of the
state's incentives, Jubb gives high marks to the ef~
fort. "We could have financed part of our capital asq
sets through revenue bonds," Jim Jubb told me, '"but the
timing was wrong, We can also get fixed interest loans
through the Build Montana proprams. But we eaver't done

se yet.'

The rvral location is sufficieni 'n most respects
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for the growing company, currently 35 employees, and
going to 30 in a year. "We have thought about employee
availabiiity," says Jubb. "We have no difficulty at our
present rate of growth, But 1f we suddenly needed 100
people next year, we would move a production facility

to an urban area."

The common impression of an advanced technology
center 18 one where major companies began life, then
spawned new, entrepreneurial companies. Boston and San

Jose are the prototypes,

Some areas, initially expansion sites for estab-
lished companies, have indeed accreted enough industry
and high-powered people to become themselves self-gen-
erating technology-centers. One such is Colorado, ihose

high~technology history began with a Hewlet t-Packard

expansion from Palo Alto.

"Most of Colorsdo's high-tech and medical-tech
industries grew up amidat a balanced economy,' Goveraor
Richard D. Lamm told me. "Since that time, the economy
has shifted away from agriculture, mining and tourism
toward the industries of the future. We are adapting to
the changes by competing for the Jobs of the future
while stabilizing the basic industries that have served

us 8o well for so long...The Colorado Advanced Techno-




174

logy Institute was recently established with the sole
purpese of guiding Colorado's higher education estab-
lishments as support agencies for technological

change."

Having established the nucleus, the state wants to
keep 1t and help it grow. One of the offshoots is
MiniScribe Corporation, a manufacturer of Winchester-
technology disk drives, founded in 1980 by an alumnus
of another Colorado company, Storage Technology.
Founder Terry Johnson himself moved to Colorado from
San Francisco, Memorex and IBM, "It was just logical to
start the businests where he lived," remarks Robert J.
Gantsr, vice president for engineering. '"He converted
his basement into a startup operation." But that in
itself indicates the value to an area of new companies.

Spin-off.

Winchester disk technology 1is an extraordinarily
complex and competitive business, with many well-es-
tablished and well-financea factors., The industry was
Just beginning when Johnson attended a national com-
puter conference and saw a hole in the product lineup.
"It loohed like there was room for someore else," says
Ganter. "You respond to the need and keep trying.

That's how you make it in this business.," Echoes

177/
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+ Thermwood's Susnjara, "Entrepreneurs don't fail, They

give up.”

Colorado is not the center of disk technology,
which Ganter considers a henefit. "There's an advantage
to being in a cow field., You don't hear all the reasons
why this or that can't be done. Unlige Silicon Valley,
We have excellent staff stability. And there is good
infrastructure in the Front Range now with some 600 new

technology companies in the urea. There are all sorts

of people to do circuit boards, special machining, But

we still vend a lot of things in California."

While a certain distance has some advantages, the
company relies on several mechanisms to keep up with
its industry., "We go to California often," says Ganter.
""As a public cumpany, our investment kankers are privy
to information that's ugeful to us., We attend trade
shows and participate in major industry reports. lLots
0f us have been at it long enough 80 that we eave many
friends and there is much cross-pollination, Our sup-
pliers supply our competition, And while California is
the ceater, the community there can be inbred, We keep

current by having to compete,"

California's high~-technology industry is not all

in the Santa Clara Valley. Much sits around lLos Angeles
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and San Diego. A bit more of it graces San Diego be-

cause the city made a newcomer feel truly welcome.

Hul Georgens, of Long Island, New York, a graduate
of Rensselaer Polytechnic Institute in Troy, N.Y.,
"gradually migrated wescward, as vice president at
Motorola in Phoenix, then Bell & Howell in Pasadena."
When at Bell & Howell, Mr, Georgens decided to start
his own company, International Data Systems, to make
amall tape drives for the computer industry. "We
started in 1974 in Pasadena in rented space across the
street from Bell & Howell because that's where I was,"

savs Mr. Georgens,

At five years old, the company filled three
buildings. "We would have to relocate," recalls
Georgens, who is chairman, founder and chiuf executive
officer. "We looked at Oregon, Austin, Boulder, but it
didn't peem to make any sense to move that far, We drew
* 100~-mile radius around Pasadena, which ran from Santa
Barb: ra to San Diego. What with one thing and another,
we set up new facilitieé in San Diego and phased out

the last of ths Pasadena operations last year."

Pasadena is the site of California JInstitute of
Technology and the Jet Propulsion lLaovoruu.ory, tremen-

dous technical resources. But International data notes

17




177

no -k, "There are excellent resources in San Diego,
which is doing very well in the computer science area.
We are one of seven companies funding the Magnetic
hecording Kesearch Center at the University o’ San

Diego and I am on the advisory board to that Center."

Georgens started the company with his own money
and the help of friends. "In 1974, there weren't any
venture capitalisty -~ we had to bootstrap," he says,

Since then the compuny has had three rounds of venture

financing, The initial investors still own over 50%.,
Venture capital has been important to the company's
growth, but {ts local availability was not a factor in
either the initial siting in Pasadena or the move to

San Diego,

A spinoff of a different sort is ETA Systems of
St. Paul, Minnesota., Yhe well-endowed developer of
supercomputers is a child of Control Data Corporation,
spun out of the parent with staff and financing in
1983. Control Data owns 40% of the company. The product
to be ready in 1986 is a 10-gigatflop computer (it can’
perform ten billion FLoating-point OPerations per secw

ond),

ETA Systems did not just naturally settle down

next door to its parent. The company conducted a na-

](T)il
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tionwide search bhefore deciding on St. Paul. One would
have to wonder a 1little about the total objectivity of

the search since the staff, all former CDC people, J
lives in the area and would have had to move if the
company settled elsewhere. Minnesotans are notorious

for their fidelity to their home state.

"In any case," says ETA's Thorndyka, '"the design
would have been done here. We were looking for another
manufacturing site. There are several other companies
that do their design work in Minnesota and manufacture
elsewhere. We looked at California, We also looked at

Texas where the Mic.io Computer Center (MCC) went.

The MCC was initially a Minnesota ‘nitiative, with
much input from Minnesota companies, including Control
Datu. The organization conducted a nationwide site
search before finally settling on Texas. "The MCC had
already done the work,'" says Thorndyke, ''and we had
that data to work with. But in the final decision, it
was the relevancy of locally aveilable technology that
decided us, Control Data, Cray and Star all make big

computers, Minneapolis/St, Paul is a computer center."

What does "ETA" stand for? "Nothing," says Thorn- .
dyke. "Any name remotely connected to technology or

computers is alreandy used, So we picked the first three

Q 1%
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letters of a linotype keyboard," FTAION SHRDLU.

Geugraphic isolation is no har to advanced tech-
nology industry. You can't go much further and still be
in the United States than Hawaii, which many people
would think an unlikely place for high technology.
Governor George R, Ariyoshi doesn't agree. Neither do

Thomas and Lucille Moore.

"Hawaii has attributes ideal for companies and
agencies seeking a base for current or expanding ad-
vanced technology,'" Governor Ariyoshi told me. 'Its
location in the middle of the North pacific permits
same-day Tokyo-New York communication, The University
of Hawaii's Electrical Engineering Department 18 con-
sidered by some to be among the nation's top ten. Most
of its graduates reluctantly leave for the mainland
because of the scarcity of high technology jobs in the
Islands -« meaning there is available a highly quali-

fied labor pool for new firms to tap.

"Hawaii's legislature has established a High
technology Development Corporation and hags also estab
lished pt the University the Pacific International

Center for High Technology."

The founders of Hawaii's largest advanced techno-
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logy firm, Intelect Corp., didn't care about all that,
Thomas and '.ucille Moore, Chairman and President, lived
in Hawaii and didn't want to be anywhere else, A native
of Now Jersey and graduate of the University of Illi=-
nois, Tom Mcore had been in the telecommunications
business all his 1lije. He ran factories in Malaysia and
Singapore, with Hawaii as home base., Moore, 1ho once
was an engineer for Hawaii Telephone Company, started
the present firm in 1976 on returning from Singapore
after a stint with Northern Telecom. "All of a sudden
we could see that it no longer mattered where you were
with the microchip," he says, The company makes micro-
processor-controlled voice communications 'ystems for
air traffic control and air defense., "We had a modest
pool of capital and didn't want to go back to the

mairland,"

""The location is no handic.p to doing business all
over the world," says Mr. Moo.e. *'It's an advantage for
marketing to the Pacific Basin. We'rs inside the U.,S,
customs barrier. People in Asia knew us and 85% of our
business 18 international, If you stay with hich tech-
nology products, you can build them anywhere. What
makes the real difference is how <lever are the people.

We found here a hidden pool of tmlent.
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. "The state has a false image," mays Moore, "of
leisure and laziness, sun and sand, The reality is it's

, A hard-working place. People don't 1ike to leave. We
found one man with a doctorate driving a pedicab and
anothe.: puaping gas. Sometines we need a specialist,
One advertisement in a mainland newspaper drew 265

replies,

"The University graduates 100 to 125 electrical
engineers but there are Jobs for only 25, They go to
the mainland. When they come back, they've had some
experience and the itch to see the world is gone., We
don't hire straight from scliool. When you're small,

you've got to have seanyoned people.”

Other than asg a once~removed source of engineering
staff, the University has not been important to the
company, "The faculty saw its mission a8 tiaining for
Silicon Valley, But the University people are political
animals and are taking u better look ot where they

should be going., We're Coming together."

The company initially started without benefit of
venture capital, but growth demands capital., "Last De-
cember we sold 20% of the company to Castle & Cook (one
of Hlawal ‘s lependary corporations). The company is

building a technology par:: and wants Intelect as a
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model. They also look on us as a venture capital in-

vestment,

"One of the problems is in getting companies to
move to Hawnii. Can you imagine your new MBA telling

his Board 'l want to locate our new plant in Hawaii'?"

Conclusion

When routine quality control is a step beyond what
rigorous scient.fic procedures were & few years ago,
what must be the level of science needed to support and
advar ce today's manufacturing processes? Where the
peorle who devise quality control procedures have ad=~
vanced degrees in physics, chemistry, electronics and
the 1ike, what level of people must a company have to
improve the manufacturing process or devise new ones?
with whom do those people wish to associate? What do
thoy do in their spare time? How do they refresh and
update their basic skills and knowledge? What seren-
dipitous associations and contacts spark their imagin-~
ations and lead on to the breakthrouvrhs that are the

essence of innovative technology?

The best answer to those questions is community.

That means all the tactors taken together that appeal
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to, cradle, support and stimulate tne creative talents
of oxceptionally gifted people. A great university is
rot essetial. A good one that 1s of and not merely inr

the comrunity certainly is,

Purhaps the distinguishing feature of A true in-
novative technology center is indeed a university, kut
not one in the usual sense. If It be vtrue that a uni-
versity is a community of scholars, then perhaps it is
true that an advanced~technology center is itself a

university -- a community o? gcholarly companies.

The usual incentives will attract to any region
its feir share of manufacturers based on transplanted
technology. To at“ract more than its ghare of innovat-
ive-technology companies, however, an area must foster
an environment that will attract and hold the people
who dream it up., It can't be done overn'ght, and pos-
sibly not at all artificially, No one planned the ex-

isting innovative centers,
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Appendix

Further Commenta On Infrastructure

As states and localities turn to advanced techno-
logy for the jobs of today and tomorrow, maay organiz-
ations prepare studies and reporty, These are designed
to bhelp government and industry uaderstand sdvanced
technology, examine ways in which it cac b#® attracted
and nurtured, detail what has actualily been done and

roeview the effectivesness of specific programs.

One of the more prolific producers o? studies han
been the Joint Economjc Cuvmmittee of the (C~ngress of

the United Sates, under the direction of economist Dr.

Robert Premus., In 1982, Dr, Premus produced & seminal
paper "lLocatiocu o¢ High~Technology Firms and Regional
Economic Development," which was btased on a survey of
691 (ompanies. This report ratiked the factors that en-

treprenvurial hightechnology companies consider most




important,

More recently, Dr, Premus's group has ‘urveyed
veature capital firms. This report has not yet been
published,

Another important study was that published in Oc-
tober 1983 by the Natinnal Governors' Association. En-
titled "Technology and Growth: State Initiatives in
Technological Innovation," the report is based on a
detailed survey «f, and responses from, all fifty
states. It is probably the most complete compendium of
what states are actually doiug to foster advanced
technology industry within their borders., The report
itself is narrative analysis that reaches conclusions
and makes recommendations, It is accompanied by an ap-
pendix that lists state by state the various initia-

tives ard organizutions, with names and addregses,

The NGA Task Force on Technological Innovation
followed the report with a discussion paper for the
National Governors' Winter Meeting in ‘ashington last

February.

Follewing up the NGA study, the Office of Techno-

logy Assessment (OTA) of the U.3. Congress examined

I35y
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industrial developmer: initiatives, In a backrround
paper on technology, innovation, and regional economic
development entitled "Encouraging High-Technology De-
velopment,'" OTA identified gix general categories into
which the hundreds of hightechnology initiatives

spawned by the states and localities full, These are:

Technology transfer =-- usually focused on improve

ing linkages between universities and industry;
Human capital -~ training and education;

Entrepreneurship training and help ~- including
technical and management assistance, exemplified ly the
Minnesota Cooperation Office (See "Minnesota: Techno~

logy Wellspring," Scientific American, October 1980.

Financial capital -- tax breaks and venture cap-

ital funds;

Physical capital «- infrasiructure improvements,
research and science parks, best known of Which is

North Carolina's Research Triangle complex;

Information gathering a. dissemination =~ in-
cluding the high~technology task forces that the most

states organized recently,

The OTA study, while categorizing state initia-
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tives, also 8aid most are toc new yet to show much re-
sult. But if one were to pl..ce all these initiatives in
a single category, that one mcat likely would be "In-

frastructure,"

Dr. Premus's work, updated in another paper "Urban
Growth and Technological Innovation," finds that in
genaral high tech fiims will set up where ths support
structurs exists. As my own gurveys find, that includes
& array of services ranging from educated machine

chops to dependable and adequate electrical power,

Indeed, the local power company ie a most import-
ant part of the infrastructure, not unly because i1t
provides energy btuv because it is an industrial devel-
epment resource in 1ts own right, Unlike footloose
high-technology companies, utility companies are tied
to their service aresas, They grow only when their areas
develop. As industrial factors themselves, they often
have a feel for the area, land availability, local

custom, taxes and the like that government agencies may

lack.,
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Innovation. develupment. and ma.
ture manufacluring al the odge of
knowivdge need differant kinde of sup
port \Where 10 AAnd thnt suppory is be-
aic 1o corpulale siralegy

It was tU38 David Puckard was a
,wnF enginesr, newly graduatod from
Stanford Univorsiy, working for one
of the world'e largosl technolegy frma
His employor was (lanoral Rioeirie
Company in Behoneclady, Now York, s
plensant and long-ostablished industei
al ¢ily a continoni away from the su.
ny 8anta Clara Valloy, botween the
bay and Lho son.

o Valloy had two mam exporta—=
frun and coliege geadustos At ’tan.
ford, the late Professor Fredericx Bine
mons Terman, & liroless  -moter of
s studer I3, of Stanford. of the Santa
Clara Valley and of the beginntngs of
olectrunic tocnnology embadied then
n radin, frotted ovor the loss of hiv
bryghtoal  gtudents The Profoacr
found them jubs. o often somewhoro
slsp like Mehoneclady When he could,
ho feund Anancing and rossarch cun.
traels to koop hie graduates in Colifor.
nia, eleao o homo

Thus William Hewlett staysd on (o
do graduate work His friend, David
Packard, mareiod 1o a Cahfurnian,
couid to porsuaded Lo roturn on a (el
lowship [{ewloll invonted ap audio
oteitlator aad Torman, himse!f o trans.

lantsd Midwestornae, suggesied Hew.
olt and Packared Ley markeling it. In
oarly 1039, they did, from the garage
of Paekard's rontod house

From Orehards
to Technology

Thus did the Valloy begin la chan,
Lo an swonnmy based on hew technolo:
gy It was not planned Thers wuts o
consultants’ studies. My one waa per-
suadvd 1o shut down an uneconomir
plant somewhers alss and move it \s
cheapat Californla, No aconomia davel.
opmtht organization promotsd Palo
Altn to all parts of ths country

Rathor. as v true for moul succossful
advanerd (ochnology conters, a local,

\hly uningue, combination of poople,
aellitios and eircumstaneos combined
(o yiold an unforomven result.

tanford had oxeotlent alectrical ane
gincoting and Dhyties deparimants,
poused al tho odge of practieal applica:
liona fur olocironica (echnalogy. [In
Feed Torman, the & hiom and the lecslo
had @ toachor, an arganizor, & man of
vision and delerminalion, 8 supdrior
tschnologul with a firm grasp of the
renl woeld Hs waz (the assenttal Indus.

14019 0 = 85 = |3

try-university-community linkage.

David Packard, o Coloradan, was
prepared to go ta tho University of Col-
orado hut “  the Ltme | spont in Palo
Alto in the sutnmor of (030 eonvinced
ine that | should apply o 8tanford.”

Like most human adveniures, the
procesa begins at n paint no one then
prozent esn Idonuily ‘Through a seriva
of circumstances &nd setondipities, )t
gathors momentum. The phenomenon
acquires shape, becomes large enough
10 have its own contor of gravity. Like
a black hole It begins (o attrnct and
sonlesce now Ingredionls. A newstech
nology center appoars amid the prune

artls, on the swampy land above n salt

, on tlio praitie, strung oul along »
highway ...
ost important, the world nutes

that the new technology center in 6 net
gain for both {tg reglon and the natlon
as a whole. Like & seel dropped on the
foreat floor, It has geeminaied, grown
10 insLurity. gains its subsistence from
roots much deepsr (han the surround:
ing shallow plants to whish It givea
dhelter and sustenancé. In Lime, It
drops it own secds, which grow to
form & grove.

Cultivating Technology
Businsts

We long 8go legrpvd how to Farm
£teas s0 Lhat we no longer depend on
goerdpais of naturs for tkntve. Wa gan
ansiyee giter the (ot what piuinpled &
vanter of gdvariced technology Lo ger:
tanatpy add grow In the wild. We have
been Yess augcsssful (n transplanting
those conditlons a0 that we oan Btart
At grow pew technology cenlers
-ﬂgn}:or‘wo yvllnl}i " | I

sthaology (3 the key 1o lacteating
peadurtivity of both capital and laboe.
A producet made modt efficlont
¢ upuberalded deslya (CAD) stateofs
thedrt Instrumentation and contrals
sleattonie data provessing for incen:
lory and materials management and
modern talécommunications (s not 84
vuinorable as his less (»chnologyin.
tensive, leaa effictant onfnpstitor.

Advanced lechinology Is (hus vital to
the competitivensss of older Indus
triss, which will continue lo axist and
axpand. Whether thay reindustrialize
In the United States o migeate entire:
ky to other parta of the woeld Inrgely

sponds on how well they adspt naw
technology o thoit own ends Survival
also liangs on kow well the high-lsch.
nology ndustries themselves fll the
needs of thelr non-high-teahinology 4o
catled smokoatack Iadustry cusiomesrs.

State governments recognized long
ago that advanced (schnology W \ﬂ!
koy (o future prospority. Thu atonamle
vitality of Stlicon Vhlley and the Mine
noapalis-8t. Paul area aro welt known.
‘The virtual rebirth of the Masashus
sotls seonoiny based on geven high:
teohnology Industries  that o rim
started out in the abandoned fwotorles
of long-gono arokestack Industries has
not gone unnoticed. Nelthet has the
symbolism. Recent esonomio hisjory,
howover, has greatly soncenirated the
sttentlon of both state governments
an,g businessea.

raditlonal reglonal, wate or ares

* development programs have almed at

{nting an attraotive pisture o&inrjz
ind of induatry. Dovélopinent o
:‘nmlly wmn‘m‘nrhcllm tather than
ovelopots. Thalr sales messnge was
snd :H:n aiil 1a ﬂnnneli'i? intentives.
The long-térm objective was an Ifv
eroasq In Josa! nnd state tax bases and
simuliancous (ficreases in  anploy:

ment.

‘The strateyy works wall enough th &
rising uon':i? when Adellmga,o!o i
ditlonal non lih-mhnr.lagy fodus
Lrless whoss requlrefrents ave b (1]
the producia they makee, the pAW, mfie:
tials thoy newd and Lhe markets theg
serve. Howevor, (f a Halng (ide ra
all boats, it 1a |lmlly l{vi ; A
Ing on# oxposes e rooke and Imps
1 ’ow of the larger vesnals, whlehpzl'ﬁ
nover float

in the past \:ic':;ly i %.‘3‘2?9%35

recession ox:o«d ho totks In tive
Amx"can industrial geonomy.

T igh Teeh
Is Dierg0it

The strategy dows not Work s wall
whan addressed 10 high 1ach It
duatries. Mensured agalnat ¢ 161
that traditional lndunﬂa m\:g;wnv
stder, high technology | ,uai (1]
virtually aitefndepandent, aan
t "ﬁ {un bout Atywhird, ARd they

0\tve cavelapmiont pfcet X
twa devalgpmon mugt aake
who até the lliwlcwsmcrdi ;?1 ay

and what do they need?

panied that hel W titions
chicoss alles for new %ﬁ“

liave
ﬁamu 16 And the anmn;i’u%un

Ady, execullve vice d
The Pantus Company, a Ghteagod
#ite looation Grm, sayh "Whia wé daw
with & traditlonal (ndustey, the jomps
ny's short 1ist of mtmﬁ% will all
1n the sam wn-mﬁ K ]

homa and Loulstans. Bul when we
deal with high (eshiiology companies
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the prefarences wili be scattored scr 4
the country--Cahifornia, Tuxas and
North Carolins "

States, regions and localities have
started tu recognize thw fundamental
difference bhetwean high technotogy
and tradetionsl industries. Further,
they recugnize that there are differ.
ences within the high-technology
industries  themseives. The most
technoiogy-intensive of afl industries.
wwided missiles and spacecraft (Stan-
dard Industrial Classification (SIC)
3761 has sotne of the sypects of & tradi-
tional industry. At ita manufacturing
level, this industry deals with big
ieme that need plenty of apace.
Among the |argest vuingla manufactup.
ing facilities in the world are aircraft

lants in 'Texas, Yansss, and coastal

'ashington,

Hl ‘fech—
a Definition

A high-technology company typical.
ly goes through three distinct phases.
Fantus’s Robert Ady defines these as
the theory-driven, product-driven and
marketdriven stages. A ful in.

OutgroWlng
Home Base

novative and productive company will
oxist on all three lovels. However, each
phase requires & different set of cir.
cumstancee at its beginning. As asch
phase becomes & continuing level, it
requires still another set of conditions
to prosper and grow.

The Three Drives

Flist is the nitial selentific discov-
ory and the followm work that con:
verts the discovery to & commercial
product. A lone and brilliant inventor,
8 Hewlett or an Edison, may well
make the initial discovery v orking in
hie basemant far from any known tech-
nology canter. He may even carry the
di 10 the paint of commercial

Accordi 0 the Bureau of Labor
Swstistics, n high technology manufac.
tur:ag fien: i0 one in which enginesrs
ond ssientiie comprise more than fiva
percent of the total work force. That.
howwver, (n too looss a definition. It
includes transportation equipment in
gonersl, (or example, of which sero-
1psce @ ¢ part, and chemicals, of which
pharmuceuticals are s part.

Advanced technology industries are
betwmr defined ns those that require
Wigh levels of continuing innovation
and whose markets can change over:
night These frma typically have 10
percent of more sclentiste and engi.
neers Firme working st the leading
edge of technology have 18 percent or
mJro engineers and scientists on staff.

Oaly six industries qualify. These
anit their SIC codes are: Pharmaceutis
cale 1283), Computers (387), Semicon:
ductors (367, Communications (367),
Afecraft (372, and lnstruments (381
through 384).

Instruments includes medical. con.
trolfing and sclontific instruments.

One must also include the service
sectors that are 5o increasingly 1mﬂol-
tant in the US economy. More than
most manufacturing sectors, such gep.
vice industries as finance, banking,
communications. software develop-
ment, insurance, medical secvices and
cata-processing are fast-growing users
of advanced-technology products and
the driving force buhind the rapid com.
matcialization of new ones. Commetce
i3 tnore and more A matket for indus:
try—but comrerce basically services
industry

7
viability. But as the frontiers of knowl.
sdge have expanded, wresting now se-
crats from seience and moving them up
the scale to commaercial practicality
hae becoma an expensive effort.

The second product-driven stage en-
taile development and Arst-level man.
ufacturing. Once 8 soientific idea has
been proved and its prectical applica:
tions divined and defined, a company
will exploit it. The company may te o
new ona formed out of the basic re.
search greup that developed the idea,
or.it may be & large eatablished one
seeing opportuhity in new technology.

The clawsicel view {n the United
States 1o that small, entrepreneutial
firme bring moat new technologies to
market, And in fact, most new joby

roduced in the US. economy come
torn wiall companies ex:loiting new
technologies. Howaver, large compa.
nies with large R&D budgets and ex.
tensive facilities spend (ar more on
R&D than do small new firme. So do
universities, which. says the National
Science Foundation (NSF), perform
half of all basic reseatch in the US.

During tha product-driven stage, a
company depends on its source of basic
science and technology, which may be
the company itsell. More Ilkely,
though, the source will be & nearby
utiiversity, reseerch instituta or large
te  hnologyoriented corporation from
which the company's foundets cane.
As the company expands and inceeases
its R&D expenditures, it will become
less directly dependent on external
technology. Ideally, it will itself be.
come a technology source in a growing
technology centey,
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Ae the growing firm's manufactur:
ing capacity expands, it need for
space and other services grows, Manu.
facturing remaine closely linked to
research and development eources.
Consaquently, it manufacturing and

D cannot be at the same placa, sny
hew gite must be within easy reach of
tha R&D centar. The manufacturing
site must have locally available nearly
the same level of technology as does
tha homa site. To attract and hold en.
gineers and scientists, the new location
must offer eimilar amenities.

Few people, not Hewlett, not Pack:
ard, not Samuel N. Irwin, deliberataly
move to a Jocation specifically to fourd
a company. "Companies start where
people are,” says Mr. lrwin, founder
and president of lrwin International in
Ann Arbor, Michigun. The founders
muy be there becauss of a university,
an employar, research foundation, gov:
ernment {nstallation or were born
there. Having started the firm, local
factors keep the founders in the ares,
ot least through initial success and
early expansion.

Local factots may enable a newborn
cormpany to grow to ¢ certain point In
its productdriven phase. However,
this stage ie a eritical time in a compa:
ny's life. Further expansion may pro-
duce new neede that the local economy
cannot All. In ita early yoars, any foat:
growing company s locked in to its
location by its need for cash to Anance
growth. It must generata most of that
ctash internally. Venture capitalists
may fund a company only through
startup. Equity markets want to see a
track record. Convantionsl bankers
prefer more established, less risky ven.
tures,

When the Company
Should Move

When e company outgrows the local
supply of brain power, cannot attract
the people it needs, encounters too
much red tape in continuing financiswg,
it moves to an area where the ¢commu:
nity understands and is prepared to
serve ita needs.

Or & company may oulgrow its man:
ufacturing space. fta fest satellite fe
likely to be nearby in an area that
offars tout or all of the beneits of tha
headquerters location. Since the com.
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pany can now chaose 1ts new site, man:
agement will look more closely at fac:
tors the founders could not control.

Taxes Are Important

There 18 & misconception that tax
structure is important only to large
scale. large-employinent smokestack
traditional industnies. To justify this
view. people point to Californin and
Mnasachusetts, the top advanced-tech.
nology states but far from the bottom
of the 11t on overail tax burden.

Not so. "Taxes are very inportant to
smail, expanding high-technolugy com.
paniva.” says Dr. Robert Premus, Day-
tonborn  staff  economist of the
Subcuminitiee on Monetary and Fiscal
Policy of the Joint Economic Commit.
tee ['remud 18 the author of a recent
report entitied “Location of Hlyh'
Technology Firms and Regional Eco-
noinic  Dovelopment.” based on a
survey of 691 coinpanies.

"Stnall companies in particular rank
the tax burden high.” smid D¢ Premus
1 an interview “Cash flow ie critical.
Local taxes can take cash from a com:
pany when it niost needs it." At the
same Line, they are locked into their
location By the time they can afford to
move, the tax burden has become sec.
ondar;, They m'aJv even move to a
more ‘\onvnl taxed jurisdiction.

The founder of one high-technol
coinpuny expiained that paradox. Wil
liam C Noreis, chairman of Control
Data Corporation in Minnesota, said
that the State of Nehraska's willing.
ness to increase both the tax base and
rate was & poworful factor in the com-
pany’s decision to locate A new facility
there “Nebraska demonatrated that it
meant to provide the tangible and in
tangible facilities and services that (we
<ought).” yard Norris. “Without such a
change in philosophy.” the Nebraska
native continued, “we likely would
havo gone elsewhere.”

The Market-Driven
Facility

The third atage identified by Robert
Ady 10 the mature manufacturing or
market driven level The company and
18 products have now grown to a point
wheres comls are paramount The com.
pany ¥ on outgrown ils older facilities.

o and veaducts are mature

ran  tation  ncal financlal incen

tives and tax structure, availability of
low cost and trainable Iabor all sssume
groater importance in the site selec.
tion decision.

The marketdriven firm's products
ere high technology But manufactur
ing is essentially an assembly procesa.
The technology and wcience In in the
maintenance of the manufactuting
aystems and in %unllty control of taw
materials and Anished items. Engl.
neers and scientiots are a amall per.
cant of total employment.

This third stage plant will have dif-
ferent needs thrn the earlier stage
one. This new facility is otill not tied
much W natural resources, nor oml%
dependent on market proximity. Suc
site-independent plants can serve mar:
kets in North Amerlca no ensily from
Talwan or Malaysin as they enn from
Tennessee. Beyond minor input by lo-
cal managers, all technology lo gen:
erated elrewhare. New technology
arrives daily, by telephone and com:
puter network or encased in the letest
model of manufacturing eystems
«Lulpmom-—bul it comes from some-
whers else.

Such are the planta that site devel.
ormom managers seek. They are
clenn, reasonably kind to the enviton.
ment. Their demands on the local in.
feastructure are easily met if there {s
adequate electrical power and water.
They ptovide jobs for local people with.
out placing great ¢~mands on the local
services and amenition. They do not
bring in large numbers of people who
are accustbmed to more than the com-
munity provides.

However. since these plants are es.
sentially nssembly operations, they
cotnmonly do not have the same ties to
their location as does the company's
technology base. To quote Dr. Robert
Premus's Congressional report: “1he
survey ... Indicatete) that hlqh-lecht
nology companies are ‘footloose’ . .. ac.
cese to raw mataciale .. markets and
teansportation ate not major location.
al determinanta. Nor are ... water ...
energy . . and climate important de
teeminants . .. high-technology compa.
filen are drawn more to highly
specialited resources auch as iabor
skills and education and to factors that
make it easier to attract and maintain
a skilled labor force, most notably
State and local taxes .. "

The survey also indicated that most
high-tachnology companies prefer an
urban to a rural ehvironinent. The
cent: ipatal effect of an urban-centered
loeation btings in more peoplt and
companies and encouraged technot
transfer {ndeed. if a university in the
tradiiional sense is a community of

scholars, then a high-technology con-
ter may itsell be & university~-a com.
munity of scholarly companies.

Dynamics of
High-Tech Industry

Most states historically understood
little about the dynatnice of highitech.
nology industry. To atteact such com.
panies, they d'd little analysis and lese
development. In effect, the state
rounded ur what already existed and
ruckmd t atteactively for Itinerant
ndustry. The package did Jittle for ree:
ident businesses and less atill for na.
Kent ones.

Miles Feiedman, Exscutive Director
of the National Assoclation of State
Development  Agencies (NASDA),
notes the changes in the attitudes of
state development people. "1t {s atill
true that many state ngencies see it us
their jobe to move planta from other
states to theirs. But & common buel.
nesa complaint is that the state agen.
cles ignote the businesses they alrendy
have, Now there is big emphasis on in.
state development and the incubation
of new businessss.”

Same states and localities yoars ago
teied to develop conditions that would
permit advanced technology centers to
flourish, Not until 1981 did the Na.
tional Governots Asscciation (NOA)
establish a Task Force on Technologi.
cal Innovation. Local genetation of
high-technology industty s clearly an
ides whose time has come,

Partialiy as & tesult of the NGA'e
initiative, many states from Maine to
Hawall established high-technology
study {roupc. Eventually, some states
will take all possible stepe to establish
and otrengthen the attuctural eie
ments needed to breed high-technology
industry. Some few may decide that
thelt future economies will depend on
maintaining the major base of their
present economies. The states' new
awareness of high technology can help
direct technologlcal resources to ap-
propriate econiomic sectors, whatever
theit place on the technology epec.
trum.

The Governors'
Survey

In late 1982, the NGA Task Force
surveyed every state governor on orga-
nization of state efforts, economie
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incentivas, local universityindutry
cooperation and worker training pro-
grams. The survey report in July 1983
will have two sections One organized
by state will describe state palicies and
programe in technological innovation.
The other, organized by program cata:
gory. will make it snsy to compare
state approsches to particular urcu
of econemic development and technol-
ogy. by various methods.

Among tha carly findings: at least 11
states have appointed task forces or
boards as overali pollc{-dmrmlnln
bodies on technology. These are Call:
fornia, llinole, Towa, Kanss, Michl:

an. Maryland, New Jersey, North

ealina, Ohio, Pennsylvania and Vire
ginia. Most set these up In 1982,
though North Carolina was way shead
of ita time. having established ite
Board of Science and Technology,
chaired by the Gavernor, in 1963,

Twenty:two states have advisory
groups outside the etate government,
Their scope and linkage 0 the govern:
ment varies ﬁrmly. Ceorgia, for ex:
ampla, tecently set up the Advanced
Technology Center at Ceorgia lnsti:
tute of Technology The Governor and
legislature created the Center in 1980,
but !t is not & government body.

State monay and  private-sector
matching funds finance the Maine De-
velopment Foundation, which the
state legislature enabied in 1977. A
governot's advisory committee pro-
posed the cooperative business and
government approach in 1976. In Min-
tiesota, twenty-wight prominent people
established Jast year the Minnesota
Wellepeing. The governor is honorary
chairman. New Hampehire, which has
developed a high-technulogy service
center bas<d on publishing and com:
puter soft: are atound the town of Pe-
terborou’,n, has the Cents for New
Hampuite's Future. This is a privete
orge nization established in 1979,

"'he not.for.profit Indiana Corpora:
tion for Science and Technology was
authotized bs the General Assembly in
1982. The Quvernot appointa a 24-
tember board répresenting the pri-
vate, public and educational sectors.
California has the Commission on fn:
dustrisl Innovation; Maryland its Gov:
efnor's Advisory Council; Michigan
the proposed High Technology Corpo:
retion; New York the Sclence snd
Technology Foundation; Pennsylvania
the Governor's Council on Sclence and
Technology; and South Carolina & pro-
poted Industrisl Research Board. The
City of Chicago and The State of 1lli-
nots, togothar with Chicego univer-
sities, hava created an  “lliincle
Technology Partnership”

tin

The Early Starter

Few progeams were as early or as
ambitious as North Jsrolina's. Aa
Goorre Herbert, r\mldom of North
Carolina'e Research Triangle institute
describes it, the etata in the mid-fifties
wua near the bottom in per capita in.
come and too dependent on “old:line
segments of Its economy: agriculture,
textiles, tobacco manufacturing, furni-
ture and briok and tile." At the same
time, the state ranked aniong the top
ten in numbers of colleges and univer:
slties, But for their graduates there
were few local opportunities.

Notth Carolina looked enviously st
the centers in Massachusetts and Cali-
fornia and noted that the desired ine
dustry existed in areas of etrong
research concentration. Further, most
important resoarch centers lived in the
ehadow of major graduata-level univer
eities. The state had at least three euch
schoole close together: Duke at Dur
ham; the University of North Carolina
at Chapel Hill; and North Carolina
State University at Raleigh.

The state In 1988 dacided to estab-
lish a research park in the triangle
formed by the universities, thua the
Research Trisngle. The concept was
not an instent success, nor did the
founders ogll:ct It to be. As Mr. Her:
bert says, "They knew they were wotk.
ing for réturna that would not be truly
eignificant for 18, 20 or 28 years." And
he cautione newcomere to the high
technology etakes, “This is a reality,
too often Igtored by mnn{ of the
groupe that visit us today looking for &
quick fix for 1983's economie woes.”

No one really knows the optimum
size and mix of the critical mass that
turne & hightechnology manufacturs
ing center into a truly innovative one.
Few doubt that it tekes many years to
rench that seiligniting concentested
mix of research cénters, universities
and *heoty-oriented Industry.

The planners frst established the
Research Triangle Foundation to ac
quire iand and develop the 8,700-acre
park. They also set up the Research
Teiangle Inetitute in close association
with the universities. None of these ls
a stete agency.

Despite an early capture of ¢ major
industelal laboratory in 1989, others
were dlow to follow. By 1068, there
were only nine laboratoties with a to-
tel employment of 1,000, But then
things began to plek up. 1BM bought
400 acres. The National Inetitutes of

Health establlehed ite National Inetl-

tute of Environmental Heaith Sl
ences. Another major industrial lab.
oratory moved in and the project was
off and running.

The most recent addition s the
state-eponsored Microelectronics Con.
ter of North Carolina, esteblished in
1080. The Ioﬂlnluun appropriated the
first one million dollars for etertup,
and the etete is providing the fAirst 24.4
million dollars for ongoing support,

North Carolina's experience has
many lessons for others, But it Is not
yet ¢lear thut the state has man to
(,rodueo an industrial rival to Silicon

alley or Routs 128, The location is
high on everyone's ahort lst when
looking at possible new locations, The
universities and RT1 itself are well-re:
guud basic research centers. But the

ubbling ferment of entrepreneurial
activity that s the true mark of a self:
generating advanced-technology cen:
ter ia not yet evident.

A Downtown
Research Park

Another research center etarted on &
different premiss but at about the
same time is the Unlvmll{ City 8¢i-
ance Conter in l’hllug: phis, Pa.
There, the University of Pennaylvania
and Drexel University ware eitusted i
detarlorating neighborhoods. The unl:
vereities, business and community con-
celved The Science Center a4 & way to
improve the city's technology base snd
tevarse urban blight. Under the sus
pices of some 28 member Institutions
that own it, the Canter began In 1964
In & renovated building. 1t is now an
urban research center covering some
19 actee with over seventy &cienées
based organizations in its nine build.

_inge. Some of thees ofganizations ere

new (o the ¢ity while, more important,
the Center encoursges othars to re-
main there.

The University City Selence Canter
Is 00 far the nation'e only downtown
research park, thou’h rolt and
Waytie State University in Michigan
ara atarting a eimilar concept in tha
Detrolt.based Metropolitan Center for
Hl’hh Technology.

¢ University City Science Conter
hes & relatively small Research inst).
tutes Division. The Research Triangle
Inetitute is & much larger, freestand.
ing organization eimilar to euch, older
institutione as Battalle Memorial Insti:
tute at Colutmbus, Ohio; Stanford
seafch Inetitute in Menlo Park, Caill
Midwest Research Inetitute in Kafises




City. Kansas; UTR! in Chicago; South.
west Research Inetitute in San Anto-
nio, Texas, and many more,

For smaller companies und even
larger ones faced with scientific ques-
tione that they have neits r time nor
staff to handle themeelves, the re-
search institutes are an important re
source. As do most companies, the
tesearch Institutes often specislise in
technologies that reflect their geo
graphical Jocation and the interests of
their imajor clients.

Subdivisions for
Technology

Clean high-technology industry usu.
ally does not need large und heavy in.
statlations. One can develop industrial
parks for such industry Just as one de-
velops residential sub-diviaions for peo-
pla. A well Iaid out industrial or
tesentch park with roons for expansion
can be an important factor In eite sev
lection, particularly for a emaller,
high-techuology company making ita
first move cut of ite basement.

Successful developsrs present a bal-
unced fucility. If the park itself does
not contain a research inatitute and
university campuses, these will be
within easy reach. The park will aleo
have conference facilities, hotele, shop-
ping centers and restaursnts. A la
development may be a completely
planned comnwnity.

The Huron Center near Ann Arbor,
Mich., o such a real estate develop-
ment. A joint venture between Mitsu-
bishi and Morgan Stanley. the Center
is a 393.acre niulti-use development
eight miles from the University of
Michigan and 25 milea from Detroit.
When completed, it will contain resf.
dences as well as reséarch labs, hotels
as well as light industrial plants.

Utah, recantly in the news for the
artificial heart work at the University
of Utah Medical Center, has & growing
advanced-technology center in what
one publicist refers to as "Bionic Val
tey,' near Salt Lake Cll{.'

Montgontery County, Maryland, cap-
italizes on the n- arby concentrution of
Government medical research facilic
tiea embodied [n the National Insti.
tutes of Health, Bethesda Naval
Hosgital and many medically-oriented
companies in the ares. The county has
established the 232.acre Shady Grova
Medical Park. which has reserved 148
acren for medical acience-reinted buei.
nesses and inetitutions.

Also in Montgomety County is the
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Technolo
isin a state.

Tennessee is closar o the
moon than it fooks: much of
the technelogy launched into
space was rossarched in Ten:
nessea. Bul space (s just one
side of Tennetsea’s technol
ogy story. Electr ~nicsand

* computer science are major
industries. The Univarsity of
Tennessee 18 bacoming & na:
tionally recognized energy
research cenier, and we're
making impottant break-
throughs in medical lechnol:
WX; Whaen it comes to high
tachnology, Ter nessea 18 g6t
ting down 1o brass tacks and
qving you the reon, and
more. For more information.
write or call Mike DuBois,
Tenneasee Department of Eco-
nomir and Community Devals
opment, Andrew Jackson
Bldg., Box 999, Nashville, TN
37219. 1.800.251-8594.

& Tennessee
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planned city of Columbia with both
residences and work places for people
in high technology. Columbia mirrors
to some extent the planned city of Res-
ton across the river in Fairfax Coun!z.
Virginia, another site fo- much high
technology industry.

The Planned City

An ambitious development that has
learned much from Columbia, Reston
and the Research Triangle in The
Woodlands near Houston, Texas. Thia
project of the Mitchell Energy Compa-
ny ie a wholly integrated 25,000-acre
resldential, research and light manu-
facturing community. The developers
intend that everyone who wnrka in the
Woodlande can afford to live there.
Several thousand ropl- already do. In
that, the communlty differs little from
the traditional concept of the emall,
sell-contained town, which it ia.

‘The research forest has four ele:
ments. There will be a 400-acre cam:
pus for the University of Houston. The
Texne Medical Contar Inc., has 150
acren for a research campus. One * in:
dred acres belong to the Houston Area
Research Center (HARC). a research
institute under the auspices of Texas
A&M, Rice Univarsity and the Univer.
sity of Houston. Some 1,300 acres are
set aside for hightechnology business.
0 and their euppliers.

Whiie developers take pristine land
and turn it into parke. in many parts
of the country auitable eites lie fallow.
These are deactivated military bases.
Though these sites are frequently o
the beaten path. companies can turn
their existing infrastructure to come
mercial use At low cost. Many were air
bases. In Chippewa County, Michigan,
for example, market-drive4 Arme can
set up on 41 acres of lighted concrete.

Other states and regions hope 10 use
what they already have to generata
new technology industry. llinois. for
example, has the Argonne National
Lahoratory, Fermilab, the fllinoie In.
sutute of Technology Reseerch Inatic
tute (11TRD, the many fAne universities
around Chicago end the University of
Tlinois at Champaign-Urbana. A tech
nology corridor extends wastward from
Chicago toward Fermilab. The ares
has an enormous base {n existing med:
ical and electronics technology. It has
some of the more active and ventur-
some venture capitalists. But it has
I1acked the university-industry<omemu.
nity links that have bean 80 lmromnl
to theory-based enirepreneurial activi-
ty elsewhere, which explains recent

Task Force development of significant
education-based local cooperation.

The GOCO
Connection

Many localities with government
high-technology inetallations now swe
that these facilities are part of the
community'e technology base. They
oemploy thousanda of scientists and en.
gineers as well as equipment and In.
strumentation that only the wealthiest
of industries and few universities can
afford. These are the GOCO (Govern.
mant-Owned, Contractor-Operated) fa-
cilities. Much of their technology fa in
the public domain.

A government hightechnology facil:
ity linked to local universities creates
a hightechnology centar all it own.
With proper encouragament, availabil:
ity of capital, extended relationshipe
with local businesses, become a
factor thet expanding high technology
companies must consider ns well, as
potent centers for local development.

Tennesses, recognizing the enor.
moue science and technology bese at
the Union Cerbide-operated Osk Ridge
Nationai Laboratory and the Universi.
t: of Tennessee & fow miles west at

noxville, has undertaken a major
program to develop a tachnology corri:
dor. Tennasses ie ot widely thought of
as a highdechnology area. Yot there
are over 2,000 Ph. D, level profession:
ale in the Oak Ridge area alone, in.
cluding the largest concentration of
doctorate-lavel biologists in the world.

Similar GOCOs and aven GOGOs
{Govern.nent:Owned, Government.Op
erated) facilitien across the count
provide ready-tnade advanced technol:
ogy centers to which aspiring compa.
nies might well attach themseives or
from which new ones might epring.
Dayton, Ohio, for example, rightly con-
siders Wright Patterson Ale Force
Base, the Air Foree's major technical
center, 10 be a community high tech.
nology resource.

The benefits to California of such
GOO0Os aa the Jet Propuleion Labora:
tory and the Livermore Laboratory are
substantial. Florida's technology has
gained from the epace Aight operatione
at Cape Canaveral and the industries
that have sprung up to serve thetn. °

NASA'e contribution to the technol
ogy base in Houaton is incalculable,
Joseph P. Loftus, Director of Technical
Planning at NASA, Houston, recalls
the toon-shot days when thousands of
eager engineers and scientists Aocked
to Houston to be at the leading edge of
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something exciting. "'{ yee 15,000 engi-
neers and scientists who once worked
here and stayed. They have effected an
enorinous transfer of inaterial and
management technology from the very
leading edge where NASA works into
the everyday business of the region.”"

New Mexico has university-operated
Los Alamos National Labratory and
AT&T-run Sandla National Labora-
tory. These and other GOCO facillties
of the Department of Energy work in
many economi¢ally significant areas
such as geothermal research, evnfual,
solar and new and renswabla onergy,
a3 Well as nuclear flasion and fueion.

Tha Federal government's primary
Inboratory for western cosl and lignite
research {0 at Grand Forks, North Da.
kota. It is now owned by its former
contract operator, the 100-year-old
University of North Dakota, and re-
named the University of North Dakota
Energy Research Center. It will contin-
ue tv handle government pro}ocu but
will aleo conduet programs for other
sponsors. The Center could be the nu.
cleus of a technology center.

Unlversity-induatry
Linkages

Successful technology tranefer from
resoarch to commerce generally re.
sulta from good linkages between the
universities and industry. Such link.
ages do not always exist. In maintain.
Ing something of an fvory tower
attitude toward the real world, some
universities have forbidden their facul-
ties to engage in commerce. But as
manufacturing technology approaches
levels of science once found only in the
academic research laboratory, and as
only industry and government can af.
ford the equipment needed to probe
the outer reachee of knowledge, more
universities participate in the market.
place.

At the first meeting of the NOA task
force, Dr. George A. Keyworth, Science
and Technology Adviser to the Presi-
dent, remarked about the problem:
‘“he resistance of the Row of technolo-
gy from our research laboratories to
the miarketplace is abysmal,” he said.

“There was a dacoupling of unfversi.
ties and the business community,”
says Robert Premue. "The unjversitiee
sought Federal money for their pro-
grams, which were for Federal pur.
poses. That reduced the flow of
technofogy into U 8. industry. But the
government cut back support to uni.
versitiea. We see the universities get.
ting anxious and talking to the

‘New Mexic
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corporate community agnin

A respected university has value to
an expanding firm, because it suppiles
¢ talented iabor pool. is an educetional
and technology resource for the com:
pany's staff, and because it attracte &
continuing flow of talent rideed. busic
to technology transfer 1s the How from
other university-centared areas of peo-
ple who ithe birds tarey seeds of tech.
nology sown elsewhere.

Many veople recognize the problem
of atirecting development support
from academia and are doing some
thing about it. Solutions range (rom
orgenized Industry-university linkage
organizati through busi Ineu.
bation progreme at univertities to loos
ening the rules so that faculty may
more easly talk to'business,

The University of Wisconsin at Mad.
ison has had the Unlvenllr-lndumy
Research Program (UIR) since 1968
UIR helw develop relationships be.
tween UW faculty end industry and
helps industry and facuity identify
programs, facilities and people with
mutual research interests.

The Oregan Graduate Center, & noi
university degree grenting organiza.
tion, pe forms a similar function. The
Center has been an important factor in
the state's success in nttracting ypinoff
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In Ponnl{lvnnll. the aptly named
Ben Franklin Partnership progrsm
concentrates on patenta. College and
university patent policies cover new
developments through the advanced
technology center. Policies concern li
censing in the state, royaities and oth.
or fees to support advanced technology
conters.

incubating
New Businesses

At Carnegie Melion University in
Pittsburgh, Prof. Dwight M. Beumann
has been trying a somewhat different
approach—the Incubator. He set ur
the Center for Entrepreneurini Des ol
opment At Carnegie Moilon in 1971
Since & common feeture of successful
udvanced technology centets (o a grow.
ing cluster of entrepreneurial compa:
nies passing on through uvm!

entrepreneur is: “'Venture eapital fol
lows innovation-—not precedes it." he
points out.

Where The Money s

Most states recognize that venture
cepitel and follow-on Anancing are im-
portant. Some have innovative pro-
grams to channel funde to new
companies, Connecticut has ¢ unique
roncept in the Connecticut Product
velopment Corporation (CPDC). This
publicly-funded, etatechartersd corpo-
retion’s mendete is to invest In innnva.
tive new aroducts. CPDC borrows from
the state to shure the coats of develop-
ment with the company. CPDC eerns
royelties and repays the state trea.
sury. The funding s not & loan, but
neither 1o it equity. On a successful
product, CPDC can recoup fve times
the development funding. If the prod.
uet fails. CPDC loses Its money, so fer
ebout 3 percent of its total investment.

Michigan has begun to move into er-
eas where private capital has been ab-
sent. The state has venture capltalists,
fhotably Doan Resources of Midland,
but they are not sufficient to the de.
mand. So the state legislature passd
new laws that allow stata retirement
funds to make equity investments in
Michigan businesses. Over $350 mil.
lion is thus availeble to high technnlo
gy “ompanies,

Unisi new leglelation pro by
Governor i'ed Schwinden, Montana
will Invest 25 percent of certain tas
proceeds in new and expanding Mon:
tana firms, about 13 million dollars
the Arst year, Some 20 percent of the
state’s own Investment portfolio will
be in new or expanding Montana
fArms, about 140 million dollars per
year, The state will also creats a pri-
velesec..t venturecapital Montana
Development Credit Corporation.

Maryland takes a somewhat more
conventional approach. The Develop.
ment Credit Corporation of Maryland
(DCCM) does not take an equity posi-
tion; rather it lend  10ney to Aedgling
firme that have sh 4 some evidefice
of r;nnuarlal abilis, *0 operete at &
profit.

generations, Frof B wani
“tn see if we could create a cluster "
Prof Baumann's Pittaburgh Center
has boan responsible for 16 firat.gener.
ation high-technology ies and §

Different States,
Different Styles

second-gencration ones One sold for
$6 million Prof. Baumann acknowl.
edges the importatce of ventute capi
tal. but not necessartly where the

As the competition to attract ad:
vnnced-lechnology Industry intensifies
smong advanced technology centers,
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the states and regions have begun to
resembie the firms they seek Econom-
1c development dopurtments gre be:
coming anulogous to profit centers
They raise money. mount marketing
efforts, devote more attention to such
quality controls as cutting out bureau-
cratic red tape and honestly analyzing
themselves to isolate spocific benefits
and compotitive advantages.

The made and philesophy of econom.
ic_development varies greatly from
state to state, ns the NGA survey
thakes cleat The governor himself,
however. is the chtef economic develop
mont officer States Fantus's Robert
Ady "The Qovernor is the ultimate
spokesman. He makes & profound jm-
pression by his personal involvement
tn the economic development process.”

Some states matntain a relatively
low-key, Jow-budget effort. There may
be o smoll office buried in another de
partment or attached to the Office uf
the Governor. Cities and countive may
have only the business-funded local
chamber of commerce

Others rival many countries. A well-
funded central organization may have
a cabinet-level director and control of a
huge budget for everything froin ad-
vertising to financial aid. Such sn or
ganization may well have branch
offices in other ytates and in foreign
countries.

Some states that believe they have a
special focus maintain relatively small
organizations. Delaware, for instance,
seeks high-technology industry but is
more oriented toward technolcgy-us-
ing service induatries like banking and
finance, a route North Dakota has also
taken. Delaware is one of only four
statea with a court devoted entirely to
business law, the Court of Chancery.
Other states, says D:'aware, can
change their systems to match. But
nothing can match Delaware's aighty.
year history of case law in business
affaire.

A few states have publicly-funded
municipal and county development or-
ganizations that are nearly as promi.
nent or more so than the state
organization. A gain for the county or
city is of course a gain for the state.
But once a county or city organization
learns of & prospect, the rivalty and
compelition can be as flerce as any
between nations.

Utilitles
Eager to Help

RIC

Companies need adequate and de-
pendable utilitiea. Among the factors

that snfluenced the government's dect.
sion to tnstall Fermilab's huge particle
accelerator in lbinots, for example,
was Commonwealth Edwson's ability to
satisfy onormous 1nstantaneous powor
detnands at a reasonable price

Dependable power is seidom o prob-
leny in the United States In any co‘a,
utilities are not s deciding factce for
most high-technology companies. dow-
ever, in many states the utility cciapa.
Riesare a valuable resource in unoher
way. They are literally wired in to
their state or region. As inveitor-
owned companies, they are invaluable
information souices.

Sometimes the utilities do more
state rromollon than the states. As
John H. Maddocks, General Manager
for Area Development at New Jersey’s
Public Service Electric and Gas Com-
pany puts it: “We're part of New Jer.
s&y. The vitality of our

m&".%‘m

New York M(vﬂss
:;-: s;u ofthes mucio<hip lahitication
i

¥ v
velated to the economy of the state.

Michigan's Consumers Power Com.
pany gives prospective Michiganders
extensive information. Not only does
the company help select a site, its
teaining program for Michigan com.
munities shows them how to retain in-
dustry and attract new ones.

A new company or an expanding one
thus has many places to turn in seek-
ing those factors that will best sult Its
unique needs. Company manngement,
particularly when fooking for new
sites for market-oriented plants, can-
not easily rule out any location. It is a
truism that every place will uniquely
match someone’s needs. And, to quote
Florida’s promotional motto, “People
like to work where they like to live."

Venture Capital—
High-Tech Nutrient

success
story.

The tour companes above arejusta smail
shceol our impressive lrack record in
Glenrothes They came and they're tourighing
Bcauso Glenrothes gves.

Brain's biggest development and tas

incentives

i factory

0on

Most government financial Incen-
tives have little to do with getting the
shaky embryonic Arm with a great
!dea out of the basement, garage or
university laboratory and into the
marketplace. That function {s truly
the pravince of venture capital. A few
states have made some provision to
help guide state funds into venture
funding. But it is not yet clear what
ro;m these initiatives will eventually
take.

They might be repaid out of profits
to an extent beyond the initial sum.
Such a form, similar to that of the
Connecticut  Product  Development
Corporation, is & grant whose reim.
bursement is contingant on the success
of the onmrrlu. Magimum celm-
bursetnent is limited to five times the
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Corporate Growth in Advanced Technology Centers

amount of the original grant.

Venture capital is equity money in.
vosted 1n the eariy stages of a compa:
ny's life to help it gruw beyond etartup.
While the initlal money will heve
come (rom principals end their fom:
ilies, venture capital generally comes
from outsiders. who take shares in the
company and will become part owners.

Relations bet t pital
ists and company (ounders are com.
plex. They cen be difficuit depcndlnr
on how much control the venture capl:
talist demands and -the fuunder is
willing to yleld. (For an excellent
discussion on this point, see “Raising
Venture Capital: An énlrepnnour'.
Guidebook,” published by the New
York accounting firm Deloitte Haskin
& Sells.)

A U 8 -based high technology compa.
ny in the theory- or product-driven
stage would not usuelly locate its oper-
ations overseas. There ore exceptions,
especially in bio-medical technology.’
An overseas location can allow such o
company to bring & product to market
soonet under perhaps more reluxed
regulotory procedures than those In
the US.

When a hightechnology product
reaches the market-driven com modity
stage. howevar, snd costs and market
access outweigh most other fectors,
management must look as closely at
overseas sites as domestic ones. A com.
pany will usually conalder off-shore
manufacturing if it also has or expects
to develop markets ebroad. However,
foreign production occasionally mekes
economic sense even when eil output
goes to the US. market.

Many countries are eager to attract
high-technology manufecturers. Coun.
tries want these industries for the
same reasons the states and localities
of the U.S. do. They provide jobe. help
upgrade local skills and eventually In.
crease the tax base. More important in
the view of many countries is the po-
tential for technology transfer. Sadly,
the latter expectation is usueily a valn
one unloss a country nlresdy has a
stiong techtiology base of its own.

That has not deterred most of the
world's nations [rom competing for
high-technology industry Just ae have
the several states, many have set up
special economic development agen.
¢cies dosigned to bypass much goven:
ment red tape and deai directly and
efficiently with high-technology com-
panies Some of these such as the
Northern Iraland Industriel Devetop
ment Organization tNIIDO) are vittu.
ally autonomous and eémpowered to

in the
Last Analysis

A menagement's decision on whers
to put the new high-technology menu-
facturing plant cen rest on intangibles,
Among the factors Bob Pramus'e sur-
vey found was the comynn{ founder's

lace of birth. As says Cilorsdo-born

vid Packard, "' have olviays had o
high regerd for the University of Colo-
rado end [t mey heve somsthing to do
with my interest in our location in
that part of the country.”

Hewlett-Packard's frst expansion
beyond Palo Alto was to Colorsdo.

snagements went to increase prof:

deal with new companies on o renge of
issuea for bayond thoss thet most do
meatic dsvelopment sgencies can han.
die on their own euthority.

Overseas orgenizations like NIIDO
offer ns incentives the same range of
financial anud personnel bensfits as do
the U.S. orgenizations. And as do the
1).8.states, other development agene
cies such as the Industriel Develop-
ment Authority of Irelend (IDA), the
French, German, ltalian, Danish, Lux.
embourg, Msleysien, Singepore, Sri
Lanken and more will try to metch
those incentives. Indeed, as agents of
sovereign governments, not govern.
metital units, these overseas orgeniza-
tions can competa at sn awesome level,
one few states could mateh,

Though location per se is seldom the
primary factor for a merketdriven fa
clilty, it con be important if the mere
ket is an export one and the company
has extensive, oversens intarests,

Notthern Irelend gives reedy eccess
to the Europeen market end perticu
lorly to the British and British-depen:
dent markets from within the political
boundaries of the United Kingdom.
Ireland le an English-apeaking jump-
ing off place for ei] Europe from within
the Common Merke*. Luxembourg is a
money centar. Austrie is the gatewey
to Central and Eastetn Europe end
Hungery is the stepping stone,

Caribbean dependencies of Europe
an countries, such as the Netherlonds
Antilles. allow favored accesa to the
Common Market from bases closer to
home. Speciel agreements ellow other
countries like Trinidad and Tobsgo
such access 100, Puerto Rico and the
US. Virgin lsiands confer tax bensfits
0o state ¢an match. A hightechnology
firm can serve markets in Asie bettar
from Sri Lanka or Malaysla.

its. Meture menagsrs will comclounl‘y
examine avery fecet of their company's
position within its own evolving indus
try and the company's own stage of
devalopmant. Thosa in the theory-driv.
en phase mey elso meke sll the right
moves mors out of instinct then res:
soned etrategy-—One reason 80 meny
company founders find themselves
ousted 8s the company entars the prod.
uct- and market-drivan phases,

But instinctive or plahned, any high
technology firm must engountar, con-
sider and dea) with thete many factors
governing the right location et the
right time in the company's history.
No advenced technology business in to-
day's fast-chenging merkets can stand
antirely alone.

Most naetions heve active invest:
ment-promotion progrems. In some, 88
in meny U.S, states, iocal units such ns
Glenrothes In Scotland work in parels
lel with the netionsl agencies. As In
the states, the degres of ekill, re-
sources end commitment asch nation
brings to its promotion effort veries
snormously.

Profit is no longer o dirty word in
many countries, Forsign investment,
once shunned, is now sought. But old
sttitudes die herd. As one ekeptical
participant in a recent Investment pro-
motion confarence said: “Pollticians
E:opou: bureaucrets disposs. What

ve you done ebout your bureau:
crets?”" The more successful organita:
tions llke NIIDO end IDA wers
dusigned to shortcut bureaucratic
channels. For leck of that euthority
some netions’ efforts remain hobbl«‘
despita the best intantions,

umercus investment promotion
egencies have branches in the United
States. Refiecting their independance,
these are not connected to embassies
or consulates. Other netions treat de-
velopment s & sidaeline for diplomatic

personnel. .
At the utging ot » staff mamber,
Adly ebd ol Meguid of Egypt, the Unit:

#d Nations Industrial Development Or
genization (UNIDO) in 1978 eet up a
program to help govarnmenta develop
thelr own investment promotion ca
pacity, The U.S, Overseas Peivate In.
vestmant Corporation (OPIC) halped
fund the project. Several countries Fun
their promotion efforts out of 1JNIDO
in New York, Sri Lanka was one of the
first and more suecessful graduates of
that progtam, The country's success
reflects location end commitment.

(
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Representative LUNGREN. Thank you very much.

Again, I thank you both for your testimony and the quality of
the preparation.

Let me just ask a general question of both of ycu for your com-
ments,

We've had regions of this country known as the smokestack re-
gions that were predo. inant for some period of time, and we now
have the Sunbelt that some refer to, talking about the nature of
the businesses in some cases, talking about the weather in other
cases.

Is high tech and a high-tech strategy or high tech as a dominant
element of the industrial mix possible for every State or region in
the country?

How do you define high tezh in that sense, and are there oppor-
tunities o1tside the Nation’s generally accepted three high tech
complexes: Silicon Valley, Route 128, and the Research Triangle
Park? I don’t mean to be overly cynical about this, but are we sug-
gesting, in some ways by our emphasis on high tech, a goal that is
not appropriate for certain parts of the country?

Mr. BEILMAN. Let me comment by saying that it depends on the
individual State. North Carolina is a heavg manufacturing State,
and most new manufacturing jobs, about rcent, are comin
from the so-called high technology areas. Mr. Brennan has define
those in _terms of SIC codes, and 1 believe that the committee has
as well. If you are going to replace those jobs, then, of course, high
technology is the only logical place to go to get it. You can’t replace
it with servicee. We are already a 70-percent service economy na-
tionally, and to suggest our balance of payments, we're going to
have to put mr.ore emphasis on manufacturing. And manufacturing
growth is coming primarily from advanced or modern technologies.

And so, it is a fundamental strategic need to identify and pursue

these new technologies and develop the innovative environment, as .

it is being done in North Carolina.

1 don’t believe that there is a risk of tooc much of this activity.
Change is an evolutionary process and all of these State efforts are
going to help cultivate the environment for the technological
change which is inevitable.

The question of Route 128 and Silicon Valley, I think, has some
very interesting aspects to it, and I know you are going to have
some hearings in those areas, but I would suggest to you, you
might want to examine the influence of Federal spending in those
areas,

Silicon Valley did not result {ust from the fact that Bill Hewlett
found he could build an oscilloscope in his garage. There were
enormous Federal investments over a period of time in Silicon
Valley and Boston. As was pointed out in one of Mr. Brennan’s ar-
ticles there were Federal investments of $66 billion in semiconduc-
tor research alone in the 5 years from 1956 to 1961, much of it for
the benefit of those two areas. That 's, by the way, a national in-
dustrial policy at least in part. And 1 think if you look at the Fed-
eral expenditures in R&D you'll find that the% had a substantial
influence on what has happened in Silicon alley and around
Route 128. The Research Triangle Park does not have any signifi-
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cant defense industry. The park has just developed as a result of
the long-term investment that’s been taking place there.

Mr. BRENNAN. I think it is unfortunate in a way that so much of
the high-tech phenomenon has been so directed to the Silicon
Valley. The Santa Clara Valley phenomenon centered on Stanford
University, 1 think, is unique. It differs even from that in the
Route 128 Boston area. Massachusetts is still very diverse as is all
of New England. It is still a very diverse economy, but you'd be
hard put to find much besides electronics and communications and
high technology industry, other than a few surviving plum yards,
between San Jose and Palo Alto. And when all of these other areas
start 'ooking to be high technology centers, they want to model
themselves after that area. But there is an enormous market for
the technology.

Sometimes¥ think people lose sight of the fact that the technolo-
gy is not an end in itself. It exists and is developed to increase pro-
ductivity, to increase standards of living, to make existing indus-
tries more efficient. And that technology is being invested in the
automotive industry and in the steel industry. I understand now
that the smokestack States are beginning to turn around some-
what, not to what they were, but because they are bringing this
technology in. Michigan and 1llinois and similar States have been
makine tremendous efforts to bring this technology into their own
manufacturing processes. We have to look at what the ends are,
before we start talking about building little Silicon Valleys all over
the country. We don’t need them that much,

Representative LUNGREN. 1 think you make a gocd point about
the smokestack industries, if, in fact, we are going to maintain
them, or at least make sure that they are not completely wiped
out, we have to apply high tech to those industries. And so you
don't necessary have a tremendous conflict between those two con-
cerns. You have a complementary effect. In fact, a necessary effect,
if“smokestack industries are going to participate in the future at
all.

Let me ask you this question, perhaps I'll get a little different
observations from the two of you.

North Carolina, it's accepted, has excellent, great universities.
And you have the Triangle down there that is well-known, in terms
of its ability and its product of technology, yet there has not been—
and you can correct me if I'm wrong—but as I understand it, in my
observation, it suggests there has not been much to suggest in the
spinoff of many small innovative companies to date.

Mr. Brennan, you noted that entrepreneurs can develop in areas
without great research centers or universities. You suggested all
you neec? perhaps is good ones. In some cases, if you have the

eople with you, you may not even need that, at least at the very

eginning.
hat does that say about State and local activities? Does it sug-
gest that perhaps we ought not to overstate the necessity of the
ret universiti~s, in order to support high tech industries, particu-
arly spinoff industries? Does it suggest that those spinoff indus-
tries may take place in areas that we can't even anticipate now,
because of perhaps-~in some ways, the very eccentric reasons, per-
haps, why a company might start up at one place or another?
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Mr. BrenNaN. | don't think that you should draw too large a
generality from these few examples. Research Triangle is a very
important development in North Carolina, but it as, in fact,
taken—what, 25 years?

Mr. BEILMAN. Yes, just about 25 years.

Mr. BRENNAN. About 25 years to get to the point where it is
more than an attracter of large companies that want to set up re-
search institutions and research organizations, based on the educa-
tional infrastructure there.

Oree of the things I only touched on here—I'm talking about the
one company I talked to in North Carolina, which applies else-
where too—is the infrastructure that organizations like the Re-
search Triangle, like the Route 128 area, like the Minneapolis-St.
Paul area, do provide to companies a support structure that an
business needs, from specialized machine shops to overnight devel-
opment of printed circuit boards. I really have to question whether
or not people near Glacier National Park or out in western Nebras-
ka will find that support nearby.

Despite the excellent transportation that you have to practically
anywhere, I have to wonder whether the fellow out in Montana
can get what he wants immediately, or if he has to wait 3 or 4 days
or maybe 1 week or 1 month to get the things that he needs.
People who have set up companies in a developed center have
access to all that support.

Mr. Benman. North Carolina does have a lesser amount of these
new entrepreneurial developments taking place, There are cultural
kinds of factors involved. For example North Carolina has been a
relatively poor State and has been highly agricultural even though
there are large manufacturing areas and a large manufacturing
work force.

Also, the universities have not had intellectual property rights
provisions that were very attractive. There has been 15 percent
gartici ation on the part of inventor and that has just recently

een changed to 25-percent gross participation,

Financial incentives are very important to the entrepreneur and
we expect, through a new task force on innovation to see a great
deal more entrepreneurial activity. But the entrepreneurial spirit
is cultural and you do need a supporting infrastructure. I would
put North Carolina in a kind of a takeoff phase, Those phases can
also be developed in other places where there are good universities
and where there is not already the kind of proliferation of new
businesses as exists in Silicon Valley or Route 128.

Representative LUNGREN. How important are these jncubator fa-
cilities in encouraging the entrepreneur? Obviougly we have a
finite number of them, and are they as important as we like to be-
lieve they are? Because, obviously, some get in and some do not, Is
there an appreciable increase in the number of businesses that are
generated and then actually developed through the use of incuba-
tor facilities?

What I'm trying to get at is this. Often times in our Government
we say, OK, we established this program and here are our success-
es. But \.e never look at what would develop without the program.
We never look at what would have developed if that capital wasn'’t
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used in that endeavor and instead was used in a program some
where else.

What are the unique characteristics of the incubator facilities
that lead %ou to believe, Mr. Beilman, that this will help in North
Carolina being successful in the spinoff companies that we've
talked about?

Mr. Beiman. Well, T think the incubator approach is extremely
important. There are certain levels of cre tivity that exist that do
need special support, in a technical sense, for marketing or manu-
facturing or finance or just management in general. The incubator
facility provides that. However, if you triple the incubator facilities
you're not going to triple the number of successes. 1 think there’s a
certain level of incubator effort needed to accommodate those good
ideas that are coming along. 1 also think that there will be an ex-
ponential number of new good ideas as people get more confidence
and more role models in developinyg areas,

So, I think there’s a necessary level of incubator capability but I
don’t believe that is the solution to the problem. If you look at at-
tracting industry, and much of industry is new itdustry that comes
from cxisting companies that need a new location, the arnount of
jobs you can bring into an avea like Nroth Carolina by attractin?
major corporations far exceeds in the short tei, the number o
jobs you can get through incubator facilities or new entr prene:. ~i-
al activities. But in the long termn, of course, those nctiviius
become very imporiant ag this exponential {actor takes hold.

Representative 1. NorEN, Mr. Brennan, would you have a com-
ment on that?

Mr. RRENNAN. I don’t know that much about the incubator facili-
ties. | know that there is one that works very well out at Carnegie
Mellon, at Carnegie University in Pittsburgh. That was developed
out of an MIT program, if I remember correctly. Also, there are
some around Minneapolis-St. Paul that are based on the university
there and the Minneapolis programs, or the Minnesota programs
that are very entreprencur intensive.

But you have to make a distinction here. We're talking about g3
tracting ne. industry. Between pirating industry frora an area and
legitimotely attracting the expansions of companies that are set-
ting up, just growing. I think that .1} the States can egitimately
compete to attract a new IBM facility or a new general electric fa-
cility or whatever the case may be

[ think that an organization like the Research Triangle is in a
very strong position to attract that type of industry that is more
than merely assembly, which can go anyvwhere. As Bob Premus has

ut it. foot loose. But that requires a very high level of technology
input aud that's not pirating jobs. That's generating new jcbs, 1
think this is where ore - :ations like Resea:ch Triangle become
particularly important,

And the other thing * ..~ isthatitisa generational thing. The
single most important .. ¢ 1 think for developing new industry is
a good university, as I ug in my remarks, that is in and of the
community. That activery interacts with the enterpreneurs in the
neighborhcod and with gov rnment officials and the private enter-
prise in the neighborhood.
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I you have that kind of o university then 1 think you can get the
people who graduate to stay in the neighborhood and not go to an-
other State. It was said to me at the University of Wlinois, for ex-
ample, that they were training people for Silicon Valley. Same
thing said about the University of Hawaii. They graduate 125 elec-
trical engineers a year. "There are only jobs for 20 of them. As Mr.
Moore said to me, the staff or the faculty at the u. iversity looks
upon its mission as a training ground for Silicon Valley. Well, that
doesn’t do Hawaii any good.

I think the educational system from the ground on up is the key.

Representative LunGren. Mr. Beilman, you indicate in your tes-
timony, generally speaking, what the North Carolina Microelec-
tronics Center is, but could you be more precise ns to its mission
and how it is utilized in this important arca of technology transfer?

Mr. Britman. Yes; it is a consortium of the five universities, plus
the Research Triangle Institute. It's o nonprofit company and has a
board of directors which includes the chaiicellors of all the univer-
sities,

It is designed to support the universities. That is it's primary
role. We are funded by the Department of Commerce not from edu-
cational funds and it, therefore, represents incremental support for
universitios. It's job is to assemble the kind of talent that's neces-
sury to address the next generation of integrated circuits. That sub-
micron generation which our international competitors sce as the
key to cconomic suceess in a whole range of industrics. We've tar-
geted that technology bocause of its unique scientific content. That
is, it will be maore like pure science on the manufacturing floor.

Putting 10 millien transistors on an integrated circuit and get-
ting productive yielas, and quality, is a unique scientific challenge.
Rather than having the universities directly develop production
technology, which is not their role, we act as an interface between
the universities and industry. The university people work with our
staff in the building doing basic research and industry works with
us, identifying what their requirements are. All working together
in the same high technology integrated circuit fucility in order to
get this technology transierred. Technology transfer takes place
through people working together not through reports.

And. so. our role is to enhance the ability of the universities to
do research and to attract more people Lo the university. We've
brought in over 30 people from industry, to the universities, revers-
ing the traditional flow to support the almost crisis proportions of
faculty vacancies in that field. We also provide a centraiized invest-
niont for the universities. Our $30 million facility is essential for
doing first class work in the universities but a single university
cannot afford that kind of an investment and the upkeep associat-
ed with it, so we provide capital concentration and thus capital le-
verage for them.

The other thing we do is to help leverage human resources.
We're putting in o $6.5 million two-way dynamic color television
svstem o that, for example, a faculty individual at North Caroling
State can teach live, simultaneously at all five institutions and
have interactive associations with the students. There aren't
enough faculty to go around to fill all of the vacancies and so one
of our roles is to leverage, human resources, as well as capital re-
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sources, and to provide n unique mechanism, a neutral lahoratory
that will preserve the university and address the industry require-
ment for technology transfer in this uniquely difficult field.

Representative LUNGREN. In your relationship with industry are
you predominantly working with large companies or is there a mix
with small companies as well?

Mr. BEiLMAN. Yes, we have different levels of asrociation. Man
large companies are working with us or considering working witK
us. But we also have affiliation with smaller companies and we
also have a unique relationship with North Carolina companies be-
cause of the fact that our funding, almost $560 million to date,
comes from general revenue sources. If entrepreneurs see an inte-
grated circuit need, they can come to us and we'll provide some
technology selection guidance, let them use our integrated circuit
design system and we'll fabricate prototype quantities for them.

So, we have a relationship with large companies, intermediate
and small companies in North Carolina. :

Mr. BRENNAN. What's your relationship to the microcomputer
center in Austin?

Mr. BritmaN. The MCC does not have this semiconductor re-
search capability but I believe there are two new joint development
companies with objectives similar to ours, being considered bv
large companies. One is named after the VHSIC program and the
other is called the Leapfrog Program with the objective to develop
the next generation of semiconductor processes. But currently
we're the only people who have a facility and program in that
area.

Mr. BrReNNAN. | see.

Representative LUNGREN. Let me ask this—both of you—from
your perspectives. Do you believe the Federal program, such as the
small business innovation research program requiring a certain
percentage set aside from Federal agencies’ R&D budget for small
business, has been helpful to State and regional development ef-
forts in the high-tech area and have the States done enough in
working with this program to integrate it with the other things
that they are doing or wish to do to attract, maintain and expand
their high tech base?

Mr. BreiLman. Well, as you know, that program is really in its
early phases. The impact should be very substantial as the budget
increases and | believe that States are @ioing to recognize the oppot-
tunitly to enhance the winning probabilities of their own people. If
you luok at the winning ratios, they average 1 of out 10. Some
Stawos are doing better at one out of four, five, six and others doing
worse nt one out of much larger numbers.

| think States will recognize that it is a healthy and attractive
area for getting support for small business and really could be con-
ceived of as an extension of State SBIR programs.

Representative LUNGREN. Mr. Brennan.

Mr. BrEnNAN. | have nothing further.

Representative LUNurkn, OK,

[ want to thank both of you for testifying here. You've given us
different perspectives as did the Governors on this question. I think
many of the comments that Mr. Brennan made indicated the
human, personal aspect of many of the decisions in many of the
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factors that go into muking up decisions for the location of busi-
nesses or the relucation of businesses or the expansion of business-
es.

And one of the things I'm trying to focus these hearings on to a
certain extent is how we take that into considering in our observa-
tions and in our decisionmakin ‘process.

Mr. BRENNAN. If T could modify that just one bit. I think it's im-
nortant to stress when we're talkinf about the personal aspects of
locating a business, you're really ta king about the small entrepre-
neurial business where the decision is made by the person who
started the business or a very small group of people. This doesn't
really apply to the large corporation that is making a sound busi-
ness decision about where to locate a new facility.

Representative LUNGREN. Well, [ understand that very much.
One of the things we have to realize is, however, that much of the
Job generation we've had in this country over the last decade has
not taken place with respect to large businesses, it's taken place
with respect to the small ones, the startups or the ones that have
been small for a certain amount of time and now are trying to
expand, but would not be considered under any stretch of the
imagination as large. And obviously I'm concerned about big busi-
ness and how they would do but I'm more concerned about how we
encourag. the small entrepreneur to develop.

And in some ways, on the Federal level, we often have general-
ized about all business from the experience we've had with the
large established firms. Well, that’s %reat. That tells us how the
large established firms got to be established over the last 80 years,
but it really doesn't tell us a whole lot about how the large estab-
lished firms 30 years from now are being developed now and how
we can assist in that development.

So, I appreciate your distinction there, but I think your observa-
tions are very important for us.

Mr. BRENNAN. Some of the large established firms were very
small firms once. Hewlett-Packard is a particularly good example
of that, in the way the company started and where it first located
outside of California, which was Colorado. That is where David
Packard came from,

Mr. BEILMAN. At the risk of beinF redundant, the most impor-
tant element that I see in the small business =area, in addition to
all State activities and the Federal level, is the fact that all of
these larger companies are having to form joint development com-
panies to compete. The results of those developments are not goin
to be made available to small business until 3 years later, whic
could be a fatal interval for many of them. Something must be
done, in my estimation, to make sure that all of these new emerg-
ing firms, the Hewlett-Packard’s of the future, do have timely
access to the very sophisticated kinds of technology that are being
developed. Right now there’s really no mechanism for such access
and I think it's an area that needs some attention.

Representative LUNGREN. | appreciate it. Of course, as you know,
we've just recently passed the joint R&D antitrust bill, which is to
assist in allowing all companies, no matter what their size, to
engage in ’lloint research and develo?ment without the worry that
they have had about running afoul of antitrust laws.
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One of the first things we found when we had a hearing on it
was the document that was put out by the Justice Department
Antitrust Division, which was quite thick and which indicated all
the things that if followed you would not find yourself running
afoul of the law. However, there was a forward at the beginning
which said that despite everything that was in there, it may or
may not apply in your case and it did not restrict the Federal Gov-
e*nment from going after you in an antitrust suit later on. And
people wonder why that did not encourage entrepreneurs to get in-
volved in joint research and development,

We've at least taken that step, but 1 think you're right, we ought
to make sure that it is something which is compatible with small
companies as well as large,

Again, 1T want to thank both of you for appearing before us. It
looks like we hit it just right. We have a vote on the House floor
for tha first time today. Thank you,

The committee stands adjourned.

[Whereupon, at 11:30 a.m., the committee adjourned, subject to
the call of the Chair.)




g APPENDIX

SraTeMENT OF EpwaRD V. ReGAN, COMPTROLLER, STATE OF NEW YORK

Mr. Chairman:

The President’s Commission on Industrial Competitiveness was established in
June 1983 to identify ways to increase the long-term competitiveness of
U8, industries at home and abroad. The Commission consiats of 30 members
from industry, universities, unions, and government. It is chaired by John
Young, President and CEO of Hewlett~-Packard, The Commission will complete
its work in December of 1984,

The Commission is identifying recommendations in four major areas: R&D and
manufacturing, human resources, capital resources, and trade. While much
of the Commission focus has been on actions at the national level, I have
asked as a member of the Commission to lead a special study of how state
governments are promoting innovations in these areas. This study is being
carried out by SRI International of Menlo Park, California, with the
assistance of Chemical Bank of New York.

Today, much of the action on competitiveness issues in the United States is
occurring at the state level, Our report will summarize the broad range of
initiatives now under way and highlight specific innovations, It will be
campleted by the October 23, 1984 Cormission teeting.

Based on our review of state initiatives to date, we find the range of

- activities in progress in the areas of technological development, human
resource development, capital resources, and export trade to be impressive.
The states are once again serving as the "laboratories of democracy." .

In technological development, numerous efforts are under way to increase
the utilization of new technologies by encouraging university-industry
research arrangements. ‘The linkages that develop can play a vital role in
the revitalization of mature industries. Recent .nitiatives include
research and development partnerships, targeted technical assistance, and
technology commercialization programst Michigan's Centers of Excellence,
Indiana's Corporation for Science and Technology, and Pennsylvania's Ben
li“ranklin Partnership are particularly noteworthy examples of state action
n this area.

In human resource development, states are also taking the initiative
particularly in education reform and employee training and retraining.
Nearly every state has recently made some effort to improve the quality of
its schools. Under the direction of Governor Hunt, North Carolina has
’ become one of the national leaders in educational reform. Their
comprehensive program includes the establishment of minimum competence
exams for high schools, summer institutes for teacher retraining, and a
special fellowship program to attract exceptional teachers, as well as the
creation of public-private model partnership programs in eight local
schools. Florida has developed an innovative master plan for its state
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university system, emphasizing the university's role in economic
development. Michigan has become a leading state in implementing
comprehensive elementary and secondary school improvement programs on a
school-by-school basis. More generally, states have increasingly
reaxamined teacher certification and pay systems, graduation requirements,
and the level of support for their univiersities. As in the field of
technology development, cooperation between state governments,
corporations, and universities is playing a vital role.

in the area of employment training and reatraining, more effective state
government /business communication has begun to encourage the growtn of
programs that are more sensitive to business skill needs, Many states now
offer customized training on a firm-by-firm basis to new or expanding
companies. fllinois' High Impact Training Services, Indiana's Training for
profit and Masschusetts’ Bay State Skills Corporation are prime examples.

In the capital resources area, several states have established programa to
support new product development, to encourage private sector investment in
new enterprises, and to provide venture capital for flelgling companies. A
leading example is Connecticut's Product Development Corporation, which is
a quasi-public agency organized to provide risk capital to existing
businesses for new products and procedures. The Corporation uderwrites up
to 60 percent of the development of new products by making direct grants to
the firm. In return, the Corporation receives royolty payments from the
sale of successful products. Another innovative program is indiana‘s
Corporation for Innovation Development (CID) which was created to provide
venture capital funds to new and existing small businesses for job creation
and to encourage researcn and development activities in the state, CID is
designed to attract private investors from within the state and operation
as a private corporation. Finally, in some cases, states themselves have
become lending agents, For example, the State of Michigan has liberalized
its public retirement funds laws, making it possible for public pension
funds to invest between two percent and five percent of their portfolios as
venture capital in small pusinesses, The funds invest in firms that have
excellent growth potential, profitability, and equity appreciation

In the export trade area, the 1982 Export Trading Company Act has
encouraged the formation of state level export trading companies that
address the nheeds of small and mediwn-gized businesses. One of the more
{nnovative programs is the Port Authority Tr>ding Company (XPORT), A bi=
state, quasi-public organization operated by the Port Authority of New York
and New Jersey, XPORT provides a range of services, including on-aite
Commerce Department assistance, available in the form of "ong~stop
shopping" for domestic companies. Another innovative initiative is the
Minnesota Export Finance Authority (MEFA) which was created to facilitate
the financing of exports by small and medium-sized pusinesses in the states
MEFA provides up to a 90 percent. guarantee on working capital bank loans to
exporters.

tn addition to these areas, & special focus of the study is to identify
state initiatives that encourage entrepreneurship. These efforte are
axtensive and diverse. They include initiatives that promote new ventures,
guch as Texas A&M's INVENT program (tnstitute for Ventures in New
rechnology). They also include jnitiatives which provide technical
agsistance to potential entrepreneurs, such as the Utah Innovation Centef..
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In addition, over 150 colleges and universities offer academically oriented
entrepreneurship programs at the graduate and undergraduate level. Rutgers
University offers one of the oldest such programs, while Florida A&M has
broken new ground by offering a program geared toward fostering minority
entrepreneurship.

Overall, these state level activities reflect new views about economic
development that mark a significant departure from earlier state efforts,
Whereas traditional state economic development focused primarily on
attracting new industry, largely through tax breaks and public subeidies,
new economic revitalization efforts have focused more on encouraging new
enterprise development, retooling the workforce for new technology jobs,
revitalizing mature jndustries, and promotinj the comparative advantages of
industries in the gtate and region. 'This iy an imporant shift because it
allows states to move away from "zero~sum games," in which one state's gain
is another state's loss, to a more productive situation vhere all states
benefit by creating new jobs and new wealth for their residents. The role
of new technologies in both stimulating the growth of new enterprises and
helping to revitalize traditional industries is key to these new types of
state-level economic strategies.

In addition, the impoctance of public-private collaboration in addressing
state-level issues muit be emphasized. States that are succeeding in new
revitalization efforts are those states that have built a strong bridge
between the public and private sectors in developing new efforts in
technology, human rescurces, capital, and exports. .
Finally, our work in documenting state initiatives highlights the faot that
many of they key issues in compci:i+iveness must be implemented through a
federal system. States play major roles in such areas as education and
training, public university involvement in technology development, and
regulation of banking practices that affect the availability of capital
asgistance to new and small businesses. To achieve many of the national
level objectives suggested by the Commission, actions by the federal
government as well as state governments will be required. For this reason,
it is important to be aware of how state-level innovation can complement
and augment federal action and action by the private sector in addressing
key competitivencss issues.

We would be happy to provide you with any additional information on this
project and we hope that you feel free to share your findings with us.

Thank you, Mr, Chairman.
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StATEMENT oF WiLLiAM C. Norris, CHAIRMAN AND CHizr Exzcutive OrricEn,
: CoNTRoL Data CoRp,

I am pleased to participate in your hearing on ways to improve
the climate for innovation in the United States, Por more than
a decade, I have been devoting a substantial amount of ny time
to that issue. This effort has been largely focused on
expanding technological cooperation because that is the single
most cost-effective way to expand innovation, Cooperation must
be broad-based and must include technological cooperation among
large companies; among industry, universities and government;
between large and small companies; and at the community level
among all sectors, In addition, states should form regional
organizations to promote technological cooperation among

themselves and with foreign countries, I will elaborate on
each area.

LARGE COMPANIES

Beginning with large companies, it is important to emphasize
that we should not only encourage increased cooperation in
research, but also strive toward cooperation which is in
support of competition, A properly constituted cooperative
tesearch venture represents cooperation now in support of
enhanced competitive performance in the Future.

Let me be more specific and turn to the myriad U.S. industries
which can be characterized in at least several of the following
ways:

- rapid technological advance;

- growing costs of assaulting each succeeding scientific and

technological barrier to progress (the bet-your-company

syndrome) ;

shortage of skilled research-oriented personnel;
insufficiency of research facilities;

- too little research to support reasonable scientific and
technological progress;

- substantial and growing competition from non=U.S. firms. in
both U.5. and other markets;

-

Par more industries than you may at first recognize display at
least three or four of these attributes and thus are candidates
for the establishment of a cooperative research venture. it
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should also be noted, however, that a high degree of reliance
on science and technology by an industry is neither a necessary
nor sufficient condition for the proper establishment of a
cooperative research venture.

To help further get matters in perspective, we should note that
the decline of U.S, post-World War 1I market dominance in many
industrial areas was inevitable, First, the rapid rise of the
international enterprise catalyzed the process. Second, the
unprecedented open attitude of the U.S, government and the u.Ss.
science establighment contributed materially to the
international diffusion of scientific achievements, Third,
the U.S. institutions of higher learning welcomed, even sought ,
students from around the world. Finally, of course, certain
nations, most notably Japan, are able to concentrate
disproportionate regources on exploiting scientific outcomes
through market-oriented innovations because they have been and
are significantly relieved of the necessity to pursue science
on their own, given the openness of the U,S. research programs
and results,

The U.S. benefitted materially from its science and technology
transfer programs and activities for perhaps twenty or
twenty-five years following the end of World war 11.

Moreover, we probably could have continued along this path
without jeopardy but for two "failures® of our own policies,
both public and private, First, the U,S. was increasingly
wasting the resources necessary for research and development
through the growing needless duplication of efforts, especially
with regard to basic and applied research, This was due
importantly, though not exclusively, to poorly thought-out
antitrust attitudes and laws. Second, U.S, firms failed to
acquire the rights to the technologies and techniques developed

overseas on the basis of U.S. science, as a quid pro quo for
the transfers.

But the stage is set for change, At last the U.S. is coming
alive to at least gome of the problems it faces with regard to
U.8, competitiveness, One of the principal manifestations of
this awareness is the mounting interest within both U.S.
industry and government in cooperative research ventures,
Properly constituted, such a ventiure is a joint acgivIEy which
allows firms to share research results which they can then
individually apply to new products, processes, and services for
markets of their own choice. A cooperative research venture
can obviously cut the costs of certain types of research and
thereby free resources to expand the technological
possibilities available to the participating firms and to its
licensees, It is this latter result which can have the most
dramatic effect on progress -~ measurted both through gains in
U.S. productivity and greater international competitiveness,
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Avoiding the waste of R&D resources caused by the needless
duplication of research is another common underpinning of
cooperative research ventures, A8 earlier stressed, market
competition should and must be preserved between firms
participating in cooperative research ventures. But the 'Y
preservation of such market competition does not require that
each firm be encouraged to devote its independent and separate
resources to every research task at hand. Generally, if the
frontiers of science and technology which underlie an
industry's products and services can be expanded more quickly
and economically, those innovative and competitive products and
services which generate both public and private benefits will
emerde in profusion -- and do so more efficiently. In this
connection, with regard to research outcomes, let me comment
briefly about the Microelectronics and Computer Technology
Corporation, MCC., the first of the new wave of cooperative
research ventures, MCC was launched in 1981 and presently has
16 participating companies, Control Data is one of them and
the benefits to us in terms of the availability of research
results will be significant, More specifically, we have
calculated that our commitment of $14,000,000 to several
MCC research programs will give us over a three-year period
access to research results of interest costing some
$119,000,000. Not a bad bargain for us =-- and for the nation
considering other shareholders are gaining similar advuntages,

Let me elaborate just a bit more on conversion of research
outcomes into competitive products: cooperative research
ventures in general should properly be confined to the research
end of the process of innovation, The research results and
technological possibilities emanating from research cooperation
should be exploited by individual firms which carry out product
development, production, and marketing in competitive rather
than cooperative environments, The Japanese electronics

industry has adopted this strategy with great success, to cite
but one example,

The availability of the research results of cooperative
research ventures is a crucial issue. And it has broad :
implications for both public and private policy. Cooperative
research ventures certainly must make their research résults ’
available to participants in a timely, efficient manner. But,
in my view, they should also be required to license guch i
outcomes to others, after sponsors have enzoged a suitable lea
time (three years is about right for most industries) and, of
course, such research results and technologies should command &
fair price from non-participating licensees,

Equally important, cooperative research ventures should be
encouraged to make a special effort to provide their research
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results to small enterprises, As will be emphasizad more
later, small business in the United States is an especially
important source of innovations, This is not to say that
large firms ~- the sorts of entities Primarily supporting
cooperative ressarch ventures =- 4r @ unnecessary to generate
innovations. It is rather that small firms are critical to
the maintenance of y.s. innovative perfoimance across a broad
industrial front,

Often, for example, the small enterprise can Justify the
earlier introduction of a new product or service because the
potential returns relative to the size and investment of the
firm are 8o much greater than is the case for its larger
competitors. In this way, and others, the small busjness
community provides long-run benefits to all who participate in
such markets through the competitive spur it Provides and the
ever-improving products and services that result. Larger

acceptance of innovations; they can then concentrate on

improving the products which result and expanding the me. “..8
for them,

Importantly, because of jts new~found interest in what is being
referred to as "United States competitiveness,” the federal
government, including Congress, is 8howing mounting support for
the encouragement ~~ rather than discouragement -- of
cooperative research ventures, Such support is both timely
and crucial to the establishment of pro-competitive research
coogeration. At the present time, there are some half-dozen
bills in Congress intended to encourage the formation of
cooperative research ventures, While the approaches differ,
all should be welcomed as reflecting a new vision op the part
of the administration and of our national legislature,

UNIVERSITY~INDUSTRY~GOVERNMENT

A close linking of university, industry and govetnment is, of
course, anocher essential underpinning for expanding innovation
=~ both to more efficiently create and transfer new knowledge
and to better train more people,

Critical u.S. shortages of scientific and technical personnel
and inadequate laboratory facilities and instrumentation in
universities, have all been well documented.

MEIS: An exemplary model of industty-univetsity-government
cooperation addressing these problems is the Microelectronics
and Information Sciences Center at the University of
Minnesota. The center founded in 1960 has an initial funding
of six million dollats by industry and there will be more to
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follow, In addition, last year the State of Minnesota

appropriated 1,3 million in funding, and the center is
receiving federal research grants.

The center will greatly expand work/study programs by providing
more instruction at work, Computer-based education will play

an impoitant role in helping to deliver instructiun and
administer examinations, thereby avoiding additional burdens on

the faculty caused by the remoteness of the students from the
university,

Even though a major part of the industry funding is provided by
big business, another important and essential aspect of the
program is that others, especially small enterprises, will have
access to the results of the R&D. It i8 contemplated that
many new companies will be spawned.

The final point to be made about the center is that there are
strong beliefs by both industry and university participants
that academic integrity and the cooperative advancement and
application of technologies are compatible,

SMALL & LARGE COMPANY COOPERATION

In order to fully appreciate the enormous potential of greatly
increased cooperation between large and amall business, it is
necessary to review a few more relevant factors about bhnth,

First, small business is uniquely important it American

society, It was the foundation on which our country was built
and achieved greatness. It still is the primary means for
encouraging and rewarding individual initiative. And it
provides more products, services and jobs, relative to our GNP,
than does small business in any other country.

Second, studies show that during the last decade small firms
generated a high percentage of all new jobs; and third, small
companies produce 24 times more innovations per dollar than
larger ones, and they produce two and one-half times more
innovation per employee than large companies, )

Fourth -~ we have a well developed securities market where
equity capital can be raised by small entrepreneurs, It is
unique to America.

And fifth, with respect to big business, is that in addition to
the prodigious amounts of unused and underutilized technology
in their laboratories, large companies have contingent assets
in the form of underemployed management and professional
personnel.,
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By making available its underused technology, and by offerir-
its professional and management assistance to a gmall compa..y,
A large company can realize additional income from past
investment, And, through equity investments in and R&D
contracts with small companies, large companies can gain more
economizal access to new produsts and markets. Pour years
ago, my company started making equity investments in small
companies, many of which are now developing products and
services which will be marketed by Control Data. In fact,
quite a few of those products and services were developed by
the small companies using Control Data technology,

Such programs accentuate the strongest attributes of both large
and small enterprise. To further elaborate on the advantages
of small companies it ghould be noted that they are inherently
mote creative and flexible, with lower overhead, Hence, they
can frequently develop new products ana services gooner for
less cost; whereas larger companies, with greater resources,
can provide efficiencies in production and marketing,

The potential of cooperation between large and small business
can hardly be overemphasized, Since this opportunity is not
as readily available to other countries, we must capitalize on
it, just as other countries, especially the Japanese,
capitalize on the unique attributes of their culture,

But cooperation won't happen unlees there is a widespread
dedicated effort focused on that objective, In response to
that need and the accompanying business opportunity, Control
Data has develuped numerous gervices to facilitate the process
of large companies, universities and government laboratories
working with small companies, At this time, I will only
elaborate on two of them: Quest for Technology and Business &
Technology Centers.

QFT: Quest for Technology, or QFT, as the name suggests, is a
pProcess to facilitate identification of technologies with
commercual potential in the laboratories of business, academia
and government, Quests are conducted by a team of
professional and executive personnel from appropriate flelds.
Promising technologies are listed by Technotec, a data base of

technglogies available for commercialization or technologies
wanted,

BTC: oOur Business and Technology Centers provide various
combinations of consulting services; shared laboratory,
manufacturing and office facilities; and other services to
facilitate the start-up and growth of small businesses,
Economies of scale make it possible to y:ovide occupants of the
centets with needed facilities and services of much highetr
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quality and corsiderably lower cost than any occupant would be
capable of obtaining or providing for irself.

Control Data is also assisting small business by fostering
public/private cooperation at the community level. More
specifically, we are helping to launch and have been

participating in the operation of community-based organizations
with those objectives, I will describe two types: a
coop:ration office for small business and a seed capital fund.

£O: A cooperation office fosters the start-up and profitar'e
growth of small businesses, It is a non-profit corporation
financed during the early years by contributions and grants
with the expectation that the organization will eventually
become self-supportinj from client fees and funds generated by
investments in clier' companies.

A cooperation office's board of directors consists of leadeiLs
from all major sectors of society. The approach is rimple:
an entrepreneur has an idea for a new product or servics ans
wantg to start a company -~ the cooperation office he.ps
develop a business plan and obtain financing, The permanent
staff is small, but the cooperation office draws on a volunteer
advisory panel of engineers, scientists and executives for the
specific expertise required to evaluate and help prepare the
business plan, Because hese plans are expertly conceived,
the chances of receiving adequate financing and achieving
economic viability are rubstantially increased.,

Seed Capital Fund: Seedq capital is often not available for
new sompanies during their initial formation and early
deve)opnent stages from more conventional sources such as
venture capital companies and banks.

Because of these realities, a seed capital fund is needed.

The first one, the Minnesota Seed Capital Fund, was founded in
1979, It is receiving growing support. Recently, three
pension funds became investors and several more are considering
investment.

Job Creation Network: The cooperation office, the seed fund,
and the BTC descr A moment ago constiture what is called a
network for job creation, which provides the support needed by
small enterprises to become successful, Unfortunately, in our
present economic system, suc) assistance ig left too much to
chance, with an undue burden on the entrepreneur. As a
consequence, a high percentage of new businesses fail,

On the other hand, through expanded initjiatives and cooperation
among industry, government and universities, the necessary
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' support can be provided to vastly increase the success rate for
new enterprises, The network is being widely replicated,

STARCO: To stimulate the participation by business and
ndustry in job creation, another program has also been devised
4 called Start-a-Company. = It has the objective of facilitating
the process whereby well established companies assist in the
startup of small enterprises, Assistance takes the form of

technology spinoff, managerent and professional consulting,
and/or equity investments,

The first program was launched in Minnesota last May, It is
planned that larger companies in Minnesota will assist in the
startup of two companies each and that smaller companies will
agsist in the startup of one company each, Thirty-three
companies have committed to participate, Also, nine
University of Minnesota senior faculty members have agreed to
assist in identifying and transferring technologies to help det
small companies started,

A final point to mention is that all types of companies can
participate successfully, not just manufacturing companies, but
also banks, insurance companies, retail companies, utilities,
law firms, public accounting branch offices and so on.

Institutionalizing Innovgti%n: There is one other function of
4 Job creation network which merits mention -~ it can help
people to gain a hetter understanding of the critically
important role of technology in gociety, eafectale the fact
that most new jobs result from the application of technology by
the process of innovation. Most people do not know where jobs
originate, nor how terribly difficult it is to create them.
That low level of understanding can easily accommodate the
belief that the stork brings jobs; although in the U.8., the
stork has been preoccupied with che more traditionally
ptescribed role.

A network in a community provides a perspective on Job creation
that can be widely understood because of local participation in
the process. In other worda, this is the way that the culture
of technology must be implanted at the gzass roots of aociety,
because otherwise experience shows that most people won't
become involved and assume their, share of the responsibility
for creating the jobs so badly needed,

LEGISLATION

Getting the necessary support for a job creation network is a
long, hard process, In fact, financial incentives are needed
to stimulate the required level of support, Last year
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Minnesota passed legislation to encourage support for job
creation networks. Briefly, it provides:

o a 508 tax credit for contributing to cooperation offices.

o a 30% tax credit for investments in new small companies, up
to a maximum of $100,000.

0o and a tax credit equal to 30% of the value of technology
transferred by large companies to small businesses.

Let me elaborate on the reasons for these incentives. A major
one is that, frankly, too many of our leaders in business,
government, academia, foundations, labor and churches are
simply unwilling or unable to face up to the seriousness of our
problems -~ too often it's everything as usual, with little
inclination to accept the changes and commit to the effort
neressary to make significant moves in new directions. A8 A&
¢ 1sequence, the difficult proceas of jJob creat'nn is often
made even more difficult «ad takes twice as long as

necessary. In some communities, it isn't even possible to get
the cooperation and support required tor an effective job
creation program.

Almost five years have passed since the effort commenced to
establish the first cooperation office in Minnesota. Raising
the necessary funds was a challenging exercise. The concept
was new and unemployment at that time in Minnesota wasn't
nearly as high as it is today. Even after 9aining acceptance
of the merits, it was still necessary to overcome the barrier
of established patterns for charitable contributions, which are
very hard to change,

And, in spite of demonstrated success, it continues to be
difficult to obtain adequate funding for the Minnesota
ctooperation Office. Hence, the reason for the legislation
granting a 50% tax credit for a contribution to a cooperation
office or a similar type of organization. Incidentally, this
same type of incentive is available in Pennsylvania and Indiana.

Establishing a seed capital fund is also difficult. Like a
cooperation office, it requires dedication and arm twisting.
Again thias is reason for the Minnesota state .ax credits for
investmenty 1nh new business startups.

Another problem is to co.:ince executives in well-established
buginesses of the merits of assisting in the startup of small
enterprises, Barlier, I mentioned that 33 companies are
participating in the Start-a-Company program. On the surface,
this appears good -~ and, everything considered, it is =~=-
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except it has taken four years to gain the understanding
necessary to jet this level of participation, which has come
about through urging their support for the cooperation office
and the seed fund, and the track records of success which both
are building, Hopefully, tax credits for technology transfer
and investment will help stimulate more attention to the
potential of cooperation with small businesses,

REGIONAL APPROACH

Now let me move from community cooperation to describe a
regional approac.. for promoting technological cooperation among

individual states and between those gtates and foreign
countries,

A major objective of the approach is to establish a system
which will foster increased technolugical cooperation and
equit ble technology exchange between a teyion of the U.,S, and
foreign countries, For reasuns to be discussed later, Japan
and Great Britain should be the first foreign countries
targeted, Implementation can occur simultaneously and
independently witl, each country,

" Before providing a few highlights about the approach, I should
also mention that the states which have been tentatively
selected for a regional group are the members of the Midwest
Governors Conference, A Steering Committee consisting of
representatives from each of these states has been formed. It
is chaired by Minnesota Governor Rudy Perpich, The Steering
Committee will consider and recommend policies and the type of
organizational structure to implement the program.
Japan: A major reason for selecting Japan for a regional
ptogram {8 simply that our federal government lacks the
leadership and ability to achieve a consensus on solving the
extremely serious problems in technology and trade with that
country. A regional grouping of states in a public/private
technology and trade consortium, however, can devise the
Necessary actions and marehall the support needed to
effectively address them. Such a consortium could move faster
and more flexibly than the U.S. as a whole, while bringing a
critical mass to bear that no single state can achieve alone.

The most significant problem is that access by the United
States to Japanese technology is pitifullg small compared to
the technology acceas that the U.§. grovides to Japan.
Research tesults from Japan are less accessible by other
countries than from any other non-communist countey, Most
research in the U,$. is perfcrmed in universities and is
accessible by othet countries through the movement of gvaduate
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students, the widespread licensing of research results, and the
practice of open publication of research results, In
contrast, much of Japan's research is carried out in government
laboratories and private companies whose laboratories are
closed to American corporations. Thus, transfers of

technology between the U,S. and Japan are heavily imbalanced in
Japan's favor,

Furthermore, Japanese companies frequently obtain licens?s for
advanced technology developed in this country at low costs
which inadequately reflect the cost of the technology, the
risks assumed in its pursuit, or the time it takes to perfect
it, This is particularly true of licenses obtained from
universities and small companies.

In contrast to the open flow of low-priced technology from the
U.5. to Japan, all advanced technology licenses flowing from
Japan require approval by the Ministry of International Trade
and Industry (MITI), which allows no batgains.

Cornerstones of the regional approach are equitable bilateral
technology exchange, technological cooperation among states and
between the region and Japan, and equitable bilateral trade
agreements between the region and Japan.

Trade agreements normally should follow after technology
exchanges and result from cooperative projects.

Cooperative projects should be selected which normally would
not be undertaken by industrial firms because of high risk,
l1c4vg development cycle, or resource requirements too great for
private gsector funding. One area which comes to mind is the
development of technology to recycle and/or dispose of toxic
wastes, Other possibilities can be selected from such fields
as energy, new materials and health care for the aging.

State and private sector funds would be used for financing
cooperative technology projects and technology transfers.

pParticipation should be voluntary. The involvement of state
governments would assure the cooperation of state

universities, Large companies would find new opportunities
for technological cooperation, and new markets for their
ptoducts and services, Small companies would be able to
improve their bargaining position in technology transactions to
either establish or expand trading opportunities. For
example, small concerns desiring to sell technology for cash
rather than exchanging it for other technoloyies would have the
option of selling to the consortium rather than Japan, thereby
meeting their own cash-flow heeds while enabling the consortium
to get equitable technology in return,




*Value for value" would be the motto for the congortium, The
surest method of achieving equity in the area of technology is
simply to exchange it, That is, to import from Japan
technology of a value equivalent to that exported.

Having outlined the essence of the regional approach and the
reasons for selecting Japan as one of the initial partners, let
me now review the two main reasons for selecting Great Britain
48 the other initial partner. One is that past studies have
shown that Great Britain is second only to the U.S. in the
number of technological possibilities, that are generated from
its research and development effort. In contrast to its great
creativity in generating technology however, Great Britain has
consistently lacked the ability to exploit it through the
complete process of innovation. On the other hand, the U.S.
has a much better innovation recovd, Hence, the stage is set

for a highly productive technological cooperation between the
U.S. and Britain,

The second reason for choosing Great Britain is the similarity
in culture between the two countries, Any broad-based
cooperative program will be confronted with many problems, and
cultural differences will tend to exacerbate them, Hence,
progress is initially likely to be faster with Great Britain,
where the differences are relatively minor, and this experience
can be used to good effect in solving more difficult problems
in a Jaganese cooperative effort, However, aside from

cult?ta differences, competition provides advantages to all
parties,

The administration of a regional approach to technology and
trade would not be easy; however, there is adequate experience
to draw on to assute its success. The payoff will be the
establishment of a system which will promote open, competitive
anddequitable conditions for technological cooperation and
trade,

CONCLUSION

What the United States needs most of all is a surge of
innovation on an unprecedented scale to improve productivity
and create the new jobs so badly needed. The broad sweep of
cooperation I have outlined is the centerpiece 0f such a
program. It is do-able and affordable. Do-able because all
parts, with the excertion of the regional approach, are being
successfully implemented today, albeit on too small a scale.
Purthermore, there aren't any technical frontiers to break with
‘ the regional approach -« guccess depends primarily on
dedication, and I believe there is a desire to do it.

And the program is affordable because its main thrust is to
increase the efficiency with which we utilize present resoutces.
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STATEMENT oF FRANK S, SwaiN, Crigr COUNCIL FOR ADVOCACY,
U.S. SMALL BUSINESS ADMINISTRATION

1 appreciate the opportunity to comment on the crucial role
small business plays in the states' high technology strategies,

economic growth and jodb generation process.

Office of Advocacy

The Office of Advocacy was cteated within the Bmall Business
Administration (SBA) under Public Law 94-305. As Chief Counsel
for Advocacy. my responsibilities include tepresenting the
views and interests of small businesses before other Pederal
agencies. We are also ltatutoiily mandated to develop a small
pusiness data base and to foster analytic information from
which economic policy affecting small businesses may be
developed. This data base can be used to examine job

generation and economic growth within the states.

My statement will focus on the contribution which the high
technology sectot makes to employment growth. State economic
developnent efforts to stimulate innovation and growth in high
technology industries including incubator progtams, Small

Business Innovation Research (SBIR) and veniutre tinancing

progtans will also be discussed.

“n
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The High Technology Industries. Job generation and small
Businesees

The high technology industry is a tairly modest part of the
national incustrial base. It is not purely small or large
business. but a mixture of various sized firms in different
industries. High technology development is important from the
standpoint of industrial innovation, quality of life and other
factors, but it is not as important as many think from the
perspective of job generation. High technology industries have
and will continue to generate about ten percent of the new jobs
in the country. Approximately 1.1 million of the 11.5 million
jobs created during the period 1976 to 1980, were in the high

technology nctor.1

High Technology Detinitions

There are wide variations in the definitions of what a high
technology industry ie¢. The popular perception is that high
technology is synonymous with continuous innovation, but high

technology industries are, in fact, engaged in marketing

lcatherine Armington, Candee Harris., and Marjorie Odle,
“Pormation and Growth in High Technology Businesses: A
Regional Asseesment® (Washington, D.C.., prepared tor National
Science Poundation under Grant No. 18I 0212970 with additional
analysis prepated for Office of Technology Administration,
September 30, 1983). Original data development work was funded
gy SEQ.Conttaet No. 2641-0A-79; hereatter *Pormation and
cowth®,




recently invented products. In reviewing definitions, a :ocont'
study concluded *. . . no empirical criteria are used to

distinguish high technology from other inaunt:iol.'z

The most widely accepted formal definition, developed by the
Bureau of Labor Statistics, equates hieh technology industries
with knowledge-intensive manufacturing industries that employ
larger numbers of engineers, scientists and technical workers
than in manutacturing nenerally. and have a high level of
research and development oxpondituton.a Recent research
studies have broadened the scope of this definition to also
include service indusiries that meet these criteria. Under
this formal definition, most high technology industries are
dominated by large businesses aince it is large tirms. with 500
or more workers each, that employ 94 percent of U.S8. scientists
and engineers, and that account for 96 percent of R&D
expenditures, including both companies' own and federal

funal.‘

2yar jorie Odle, "High Technology vs High Growth
Industries,® talk delivered at Small Business Research
Conterence, Bentley. Massachusetts, March 1983,

3gee., for oxanglo. gichard Riche., Daniel E. Hecker. and
John U. Burgan. "Higa Technology Today and Tomorrow: A Small
g81ice of the Employment Ple.” Monthly Labor Review. November
19'3 [} Pp . 50-59.

Gvreends in Small Companies' RED Expenditures,” ceport

prepated by the National Science Poundation (Washington, D.C.t
National Science Poundation, June 1984). .

R
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Although these¢ Yndustries are receiving a substantial amount ot
attention, they are actually a very small component of the
United States' industrial base. Only 2 percent of the business
establishments in the U.S. are in high technoloov industries.
They account for slightly more than 7 percent of all private
sector enploynont.5 Within the manutacturing sector, high
technology industries represent 11 percent of business

establishments and 21 percent of manufacturing employnent.

In spite of this limited economic role., the new employment
opportunities generated by these industries and the increasing

dispersion of new technologies have focused attention on them.

SeFormation and Growth," p. iii.
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According to eetimates developed by Advocacy's Office of
Economic Research. there are 31,000 emall businesses each with
less than 100 employees in the high-technology industry
groups. In total, these jroups (three-digit 8IC level) account

for 34,000 bueiness enterprises.
zln191lsn1_9x9!1h_1n_ﬂLsn_xssnnglgsz_Lnnnnxzisn

High technology employment grew by 19.4 percent from 1976 to
1960 while non-high technology manufacturing employment
expanded by only 6 poreont.‘ Research developed for the u.s8.
Small Business Administration, office of Advocacy utilizing the

Small Business Data Base found that:

o w“Growth rates in the high technology sector were 66
percent higher than in lov'tochnoloqy {ndustries. but
the small size of the sector 1imits ite current
contribution to net job creation (about 1.1 million of
the 11.5 million jobs created between 1976 and 1980).

6candee 8. Harris, * High Technology Entrepreneurship in
Metropolitan Areae,” torthcoming publication in _

Development: [ssues and. ves., e¢dited by Edward Bergman
(Ducham, N.D,.: Duke University Press, 1984): hereatter "High
Technology pntrepreneutship.*’




® Within the high technology sector, employment growth

rates vary widely across (the 88) industries. Despite
high average growth rates for tie sector, almost
one-fourth of the high technology industries experienced
net losses of employment between 197¢ and 1980.

® A region's high technology growth is lazrgely a

reflection of its overall economic performance.

® There appears to be s redistributive effect in that
those regions with the smallest shate of high technology

employment experienced higher growth rates.

® Growth depends primarily on business formations; a
region tends to captutre approximately the same share of

formations in each industry ooctor.“7

§mall Ficrms in High Technology Industries

Across the 68 high technology industries studied by Harcis,

small independent tirms grew in employment and “independent

tirms in a1l {ndustrisl sectors had much higher growth rates
than attiliates of larger tirms between 197¢ and 1980.+"

Terormation and Growth,* p. 81 & 82.

84High Technology Entrepreneurship.® p. 4.
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This is particvliarly notsworthy because the proportion of
employment held by small businesses is mixed (see Tadble 1).

The greatest share of employment by small firms, with less than
100 workers each, is fcund in the industrial patterns industry
(8IC 3565) where 9,756 jobs or 92.5 percent of the employment
{s in small firms. At the low end of the spectrum, only 0.3
percent or 1,424 jobs out of the 474,631 in aircraft (SIC 3721)

are in small businesses.

Yet, even in the large business dominated high technology
{ndustries where employment has declined, small firms are
consistently generating jobs. To {l1lustrate the performance of
the small business component., employment data for ten high
technology industries is presented by tirm size in Table 2 on
the "1976-82 Employment Growth by Pirm Size in Selected High
Technology Industries.* This table shows the small firm
contribution in terms of the absolute numbers of jcbs and in

percentage terms.

Mthough the industries shown were selected at random, there is
a pattern of particularly high employment growth rates in the
smaliest size category of firms. 1In each of the industties,
small businesses with 0-19 workers were generating jobs at
rates substantially greatet than the average growth tate for

the industry.
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TABLE 2
1916-82 taployment Geowth hy Firm Stz [n Selected HIgh Techaology Indusir les

Cote tyon of ot Eprosees L Shto bt . (Pocent) B ealt Fires
¥pe of !ndustry 1o - __Fflre cent n Flirms
19% Totel 0-19 20-9 500+ ulth <100 tnployess
Percent
High Growth, Smai) Business Dominated
3544 Speciel Dles, Tooi Sets, Jigs & Fixtures 130, 356 13,649 15,807 2,183 5,325 5.1
(10.5) (0.0 (5.2 (-21.1)
154 Equipment Rentel & Leasing Services 21,9) 15,014 53,682 2,502 17,153 0.7
(33,9 4.4 (5.4) (50,8)
1999 tusiness Services, a.0.¢, 1,81 195,800 83,687 23,816 13,653 o4.5
41.%) 1.9 1.0 (42.9)
High Growth, Large Business-Dominated
2911 Petroloum Refining - 158,255 %,955 1,1e 2,57 19,590 1.9
(17.0) (96.9) (96,2 (12,9
3535 Conveyers, Coaveying Equipment 41,625 5,4 1,94 2mM 2,050 3.3
9.0 63,9 (35.8) (-9.9)
3568 Mechanicel Power Transmission Equipment, n.e. 16,452 2,%1 307 HT 824 &4
(14.4) (58.5) (33.0) (6.1)
3623 Industrial Inu.sumnt 18,822 24,681 5,633 5017 10,629 20.8
(31.6) (139.,8) (89.9) (7.5
Nopative Growth, Large Byslness -Duminated
2623 Celtulosic Man-Made Fiber 20,640 «2,%3 92 1 «2,4351 I
(-11.9) (o1 (3.6) (-12,9)
3651 Radlo and 1V Recaiver Sets . 17,412 -852 1,560 M2 6,592 3.4
(-0.1 5L (14.8) (-6.6)
3615 Electronic upscitors 31,60 -16, 351 208 450 -1, 9.1

(-51.9 (140.5) (133.9 (-62.7)

Note: SBA'S Office of Mvocacy defines en Industr ¢ as smail business-dominated when 60 percent or more of the industry's employmnt Is found
In businesses uith fawer than 500 enployess; en Industry Is large business-daminated when 60 percent or more of the industry’s emplo ment Is |
flems with 8t least 500 workers,

Source: U.S, Small Business Adwinlistration, 0ffice of Advocacy, Smil Business Date Base, unpub | Ished date.
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In order to facilitate buziness growth and thereby stimulate

job generation, several states have developed a variety of

specific programg focusing on start-up firms which are

primarily small businesses. Some target high tech firms while

others are more broadly structured.

One approach that cities, counties, public and private firms
and un. 'ereities are undertaking is to start emall business
incubators. Incubators sncourage entreprencurehip and minimize
obstacles to new business formation and growth, particularly
for high technology firms. by housing in one facility a number
of fledgling enterprises which share an array of services.
Thuwe shared services may include reception and meeting areas:
secretarial secvices such as collation, telephone anewering,
and mail handling: accounting and bookkeeping: research
1ibrary; on-site financial and management counseling; parking;
flexibile lease arrangerants; and computer word processing

facilities.




233

Prom a public policy perspective. job creation and retention
are usually the primary goals of incubator programs that use
public monies. A successful incubator program can mean an
expanded tax base tor a community through new business revenues
and personal incomes. In addition, many incubator prograns
have begun to revitalize decaying neighborhoods by

rehabilitating 01d or vacant “uildings.

Business incubators have existed in some form or another for
over two decades, but only recently have they received national
attention. Since 19768, about 50 incubators have been

establisghed.

For example, North Carolina., under the auspices of the
Technological Development Authority administers an incubator
tacilities program. The incabator facilities are intended to
be community projects drawing on the resources of local
colleges and universities, business and financial communities
and the public sector. Localities may apply to the Authority
for one-time grants of up to $200,000 per facility. However,
these grants must be at least equally matched in cash or real
estate. [Incubator facilities and any improvements must be

owned by the state.
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In the State of Kansas, H. B. 2652 provides for the
establishment of one or more incubator tacilities within the
state, and authorizes the state's Secretary for Economic
Development to select ¢ites for the facilities using the

following criteria:

1. uneowployment rate

2, the need for industrial and economic diversification and
development: and

3. the interest by the localities in the establishment of A

tacilicy,

The Secretary can also make one-time grants, in an amount not
to exceed $50,000, to non-profit corporations associated with
community industrial development committees to establish the
facilities. There grants must be matched in cash or real

estate value by local government units or other interests.

Several other states have either proposed or enacted
legislation providing for the development of incubator
tacilities. These include Michigan, Kentucky. Messachusetts.

Mississippl, Pennsylvania and Weet Vitginia.
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Universities involved in incubators have done s0 because the
facilities could potentially become the seeds for a new high

technology economic base for the surrounding areas,

One example is the Rennselaer Polytechnic Institutes (RPI)
incubator, known as “Building J.* This old building houses
thirteen businesses in a unique incubator program that gives
start-up firms cheap, office space, access to university
resources such as faculty members and computer time, and
management and financial assistance, Some of the founders and
executives of the conpanies are RPI faculty and staff, The
University administration believes that the environment of
Building J has many advantages beyond giving fledging companies
4 better than average chance for a successful start. The
companies serve as business laboratories for RPI students
trained more as engineers than entrepreneurs and also provide
potential tenants for a new 1,200 acre RPI owned

industrial/technology park.

Thie 3 year o0ld program has hatched at least one successful
company---Roster Technology. Inc,, a fast growing computer
graphics company which was formed by RPI graduate students in
1981. The company moved to Boston's Rt, 128 high tech “rea

once it became successtul, However, other companies are

238
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getting ready to leave the program and settle in surrounding
areas in the state. The companiec that populate Buildaing J run
the high tech gamut, 8o far the program has not had one

failure.

With the success of the incubator program. RPI officials say
they have been contacted by a large number of universities
interested in setting up their own similar programs. According
to the facility managers “the incubator program has made a
profound statement across the country about what a university

can 4o to foster innovation and help entrepreneurs.”

Private developers have also seen the advantage of applying the
incubator concept to joint ventures and other related
activities in which they have a vested interest., most notably
Control Data Corporation in Minneapolis. Minnesota. 8ince
1979, Control Data has established business and techunology
centers in 10 cities. These centers provide entrepreneurs in
technology-oriented industry with a broad range of professional

services and cost-effective space.

Some incubators target high tech firms and others hope to
attract labor-intensive industries. Privately financed
incubators typically look for high growth companies with good
investment potential. while the publically funded projects have

economic revitalization goals.

AR
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In summary, a conducive business climate., an adequate small
business formation rate, and a potential for strong alliances
between the public and private sectors are the necessary
ingredients tor successful incubator. projects. There is
adequate evidence that tiiese ingredients exist in both large

and small communities throughout the United States.

SBA's Private Sector Initiatives office is encouraging the
formation of incubator programs by bringing together
individuals, organizations, and various levels of government
interested in sponsoring incubator facilities. The office
assists incubator sponsors in refining their financial and
administrative plans. and helps locate financing from both the
private and public sectors. In addition. the office
collaborates with SBA's Management Assistance Office to provide

counseling and advice to firms in the facilities.

Smal]l Business [nnovation Research Programs

The SBA also coordinates and monitors the overall activities of
twelve Federal agencies participatiing in the Small Business
Innovation Research (SBIR) prograk. Under the Small Business
Innovation Development Act, P.L. 97-219, small, high-technology
firms must get at least a minimum share of research and

development (R&D) awards made by Federal Agencies.

\a[ - 28 - O PEO-SH
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There are three phases of an R&D award in the SBIR program:

Phase 1 Generally $50,.000 or less for research projects
to evaluate the scientific and technical merit (

and feasibility of an idea.

Phase II Awards of 4500,000 or less will made to further
develop projects exhibiting the most potential as

a result of Phase I funding.

Phase III At this stage. private-sector investment and
support is relied upon to bring an innovation to

the marketplace. When appropriate., this phase
may also involve follow-on production contracts

with a federal agency for future use by the

Pedera) Government.

Although quite diverse. the states have generally modeled their
local S8BIR programs after the Federal program in an eftort to
attract high tech businesses. provide assistance to start-ups,

and help existing firme to expand.
For example. Utah's SBIR program, handled through the

Department of Community and Economic Development. is designed

to help Utah small high tech firms gain more of the Federal
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SBIR pProgram grants and to comply with the Pederal criteria
established for Phase I, Phase II, and Phase III funding. The
program provides funding between the first two phases of the
Pederal program in order to allow businesses to sustain
operations and develop their products during this possible
funding gap. It may also provide some of the Phase III

financing for very promising business products.

In Pennsylvania, the Ben Pranklin Partnership Pund. also
patterned after the Pederal SBIR program for small business
research, was designed to: help small and start-up businesses
in the research and development phase of their businesses:
further develop or introduce advanced technolagy into the
marketplace; strengthen the technological position of
Pennsylvania's economic base; and, create new sources of
employment through an increase in the commercial application of
research results. Th.lltlt. also has a "Seed Grant* program
which can providas up to $35,000 to entreprencurs who can meet

the estadlished criteria.

The North Carolina SBIR program is administered by the Small
Businesses Agsistance Division of the State Department of
Commerce. The program is designed to increase R&D
opportunities in the state for high tech tirms and to raise the
awareness of Pederal RE&D opportunities. The state provides

sore financial and technical assistance to qualified firms.
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Other ways in which the states are addressing the early stage
financing needs of small, high tech firms are discussed in the

next section on venture financing programs.

State Venture Capital and Early-Staqe Pinancing Strateaies

Several states have recently developed venture and early-stage
financing programs to foster new business formation and
innovation. By the end of 1983, states had invested over $300
million in venture financings, not including tax credit
programs. This compares to the private venture industry which

has a capital pool of over $12 billion outltandinq.’

Over the years, many states found that the private venture
industry. while offering an important contribution to economic
development. often invests in too few regions and industries to
meet their diverse needs. Por example, in 1905 sixty-nine
percent of private venture dollars was invested in tour states.

Calitornia., Massachusetts., Texas and New York, and sixty-seven

Scapital Publishing Corporation, "Venture Capital Journal.*
July 1984, p.d.
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percont of the companies were in computer hardware and systenmr,
software and services, telephone and data communications and
other electronics industries.l® Conversely, the states

target their venture financing programs to meet individual
economic development needs and the needs of local innovative
businesses which may or may not be categorized as high

technology firms.

State-initiated venture programs exist in less than half the
states. They are generally still in an experimental stage with
funding levels for individual Programs typically less than $10
milifon. Btates such as Connecticut, Indiana, Iowa, Louisiana,
Massachusetts, New Mexico, New York and Wisconsin offer more
than one type of venture financing vehicle, one or more of
which 18 usually high technology-specific. The number of
transactions funded are typically under 20 deals per year.,
However., wuch low volume is also typical of private venture

firms.

Undetweriting_Standards

State-initiated venture programs, particularly those which are
independently operated and privately capita}izod. will
genarally use private venture standards as their guide.
Private venture capital firms and state programs expect to

participate to gome 2agree in the management of nearly every

venture they back.
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A substantial investment by the entrepreneur is almost always
necessary, if not in woney then in time and energy. Pinancing
is typically provided to relatively emall, new and existing
firmg exhibiting above-average growth rates. a significant
potential for market expansion and in need of additional
financing for sustained or new growth or further research and
development, Other factors weighing the venture investment
decision include: the competition, the uniqueness of the

product and the distribution patterns.

The type of instruments which may be used iaclude: equity, debt
or some combination of both offered through convertible
debentures or debt with warrants and stock options. The
convertible debenture is a hybrid debt/equity financial
instrument employed to gain the fullest participation in the

rewards of ownership, while also permitting effective control.

The state program administrators generally indicate a
willingness to co-invest with private venture firms or other
types of financial institutions depending upon the requirements
of each transaction, i.e.. necessary industry expertise, total

capital needs and riskiness.

For some state programs, the method of realizing a return on
the investment can be different from that of a private venture

firm. The private venture tirm must ultimately dispose of its
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investment to realize its return and recover principal.
Normally this occurs either through a public offering of stock
\ or the outright sale of the company whichever makes more sense

at the time. Other options could include the venture capital

firm establishing a contractual right to “put* the sale of its
position to the principals at a predetermined ratio (i.e.. 5
times earnings). Wheroas, several state programs allow for a
more flexible method of return. Por example, in New Mexico
repayment occurs only if the business is successful; then the
business must repay to the state general fund 2 percent of
gross sales for 8 years up to a maximum of three times R&D

contract investment.

Structure/Form of State Programs

Following is a discussion of state venture financing venicles
which often have 3 high technology focus: pansion fund
initiatives. tax credit incentives, research and development
grant and royalty programs other than SBIR's and state

chartered capital firms.

Pension PFunds:
Rapidly growing state snd local government pension (or

retitement system) funds provide a unigue source of capital to

all economic sectors, particularly for new or expanding
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business tinancing needs. In recent years., statee iave begun
expanding their pension funds' list of legal investments tv
allow for higher returns and alternative investments including
¢mall business and venture capital financings--usually in

limited amounts ¢f up to two percent to five percent of assets.

In the case of the Ohio Public Employees Retirement System
(PERS), up to five percent of its assets or $360 million are
got aside for equity investments. Four transactions for
approximately $55 million were funued through existing internal
management. The remainder of the targeted funds are being
privately managed by a venture capital fund which utilizes
simiiar restzictions and return objcctives, PERS is limited to
investing its venture funds in companies which are: 1)
headquartered in Ohio. or 2) have 50 percent of their aseets in
Ohio, or 3) have 50 percent of their employees in Ohio. The
types of “undings have been diverse, including leverage:
buy-outs as well as fundings at three stages of growth:

start-up; second-round: and expansion %inancing.

The Washington State Retirement System participates as a
limited partner in ssveral private venturs capital
partnerships. concentrating on investments in high technnlogy
industcies and computer-oriented transactions. The desired
rate of return on investments is at least 25 percent per
annum, With no geographic designations or limitations. by

year-end 1983, over $6 miilion hau been invested.




In the etates where 100 peccent private financing is preferred

for the publicly-chartered corporations, tax credits appear to

be the moet attractive method to reach private inveetors.

Montana Capital Companiee, etill in organization, will bde

privately owned and operated venture firms. capitalized and

organized by private citizene who in turn qualify for a 25

percent tax credit on Montana State taxes, eubject to a total

tax credit availabilit; of $1.5 million. To date, two capital

companies have been approved: Investore receive a 25 percent

state tax credit in return for their inveetment in these

companies which must rec¢ide in Montana.

Indlana establisched its Corporation for Innovation Development

under 1961 1egislation as a fer-profit, privately owned and

operated venture firm. Seventy-three investors bought ghares

totaling $10 wmillion in return gor a 30 percent etate tax

credit, CID was created to overcome the capital shortfrall in

the gtate. c-eate a more attractive environment for businesces,

and encourage the development of inncvative new businesses from

within the state rather than attempting to attract tirms from

outside the state. The Corporation has raised ‘0 million from

individuals ane corporat.ons.
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Research and Development Grant and Rovalty Adressentt

states offer an assortment of research and devaelopment equity

or grant programs in addition to SBIR-modeled programs.

The uniqueness in New Mexico's program lies in its funding of
research and development contacts. Under 1961 legislation, the
New Mexico Energy Research and Development Institute (NMERDI)
was designed to provide research and development assistance to
private sector entrepreneurs or existing businessvs conducting
research in energy related industries, R & D contracts are
designed to bring products to commercialization in a maximum of
two to three Years. As stated earlier, repayment, if any only
occurs if the business is successful and then up to 2 peicent
of gross sales up to a maximum of three times of the contract,
If the business moves out of New Mexico. the repayment is 5
percent of gross, NMERDI receives its annual funding from the
gtate's severance tax, (oil, gas, uranium taxes) income fund,
NMERDI's program objective is to create a job in the state for

less than $5,000.

The Connecticut Product Development Corporation targets its
program to financing the research and development stage of
tirms. In return, CPDC receives royalty payments as a percent
¢f sales, Since its initial funding in early 1970's of
$300,000 and $6 million in general obligation funds, CPDC has

-~
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funded the creation of approximately 700 jobs. In 1983, the
legislature gubsequently increased funding levels to $11
miliions and separately approved $2 million for high technology

new product development.

In Indian., the nonprofit Corporation for Science and
Technology was established by the Indiana legislature in 1982
to provide: grants to universities for research determined to
aid in the economic development of the state; seed woney for
the organization and implementation of one or more industrial
institutes: research park development; and research programs in
conjunction with the National Science Foundation and/or other

federal agencies.

dther states which provide research and development funding

include Wisconsin and [owa.

Publicly Chartered Corporations

State-chartered corporations that specialize in early stage or
seed capital funding for new, start-up and/or existing
innovative gmall business enterprises are a relatively recent
phenomenon. In return for tax and/or regulatory relief, these
cvorporations appeal to financial institutions and private
investors for capitalization. The programs and structure of

the corporations can be quite varied: for-profit; nonprofit:
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private or publicly funded and managed; or 8ome variation of
public-private co-investment., Often with minimum public
intervention and public funding, these corporations will
achieve public policv ubjectives of inducing small business
development, while simultaneously maintaining or creating new
jobs and qgne:attnq new tax revenues, Because of their
newness, however, cost effectiveness and return on investment
s indeterminable (i.e., Indiana 1981, Montana 1983, Louisiana

1981, and Utah 1983).

The Utah Technology Finance Corporation (UTPC) i in the
process of developing a venture capital fund which will be
privately managed and capitalized by $1 million from the state
and $4 million from private investors. The program is still in
the developmental stages; however, UTPC will target ite efforts

towards technologically innovative small business.

The Massachusetts Technology Development Corporation, an
independently operated, nonprofit venture capital tirm, has
been highly successful in providing ventute capital to
otherwise overlooked ventures, and has come to be a model for
similar initiatives in many other states. MTDC helps new high
technology companies and inventors achieve commercial success
by providing debt, equity, or royalty arrangements, Initially
capitalized with both state and federal funds of $s5 nillion,
MTDC has invested in over 17 start-up or early stage companies

since its inception,




Other Pinancings

The California Innovation Development Loan Program (CIDP) was
created in 1961 with a $2 million EDA grant and $2 million
state appropriation. CIDP provides management, technical, and
financial assistance to innovators and small businesses engaged
in the production of new, innovative products or services who
have had aifficulty finding funding from other more traditional
sources. Sowme start-ups have been funded but companies must

begin repayment immediately.

The Illinois venture Investment Fund was established to finance
new product development at the Pre-prototype stage ag an
outgrowth of the Governor's Task Porce recommendations on high

technology development,

_Research

In a report developed by my Oftice entitled, “gState Activities
in venture capital, Early-Stage Financing, and Seconda.y

Markets," we summarized gtate financing strategies which meet
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the start-up and expansion needs of young firme. A copy of

this report ig attached.

Some of the findings regarding state venture capital or early

stage financing programs are as followe:

Very few stat? initiated venture programs exier.
relative to state guarantee or industrial development

bond Progranms.

The ideal program is different for every state
depending upon economic conditions. business
community, type of industries., universities. private

veiuture capital flows, etc.

Direct or stAate entity investment in firms may be

forbidden by state constitution or statute.

State governments lack the expertise to become
effective investors by themselves. The programs often
flounder or never get off the ground unless
protessional venture capitalists are hired or
financings are undertaken with experienced venture

firms.
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5. Management and technical assistance is rarely provided
as an adjunct service; but typically is needed both

" betor€ and 'after “the Tirm secures the financing,

6. Funds are geldom allocated to these programs to
educate businesses as to the availability of funds and

how to qualify for financing.

Conclugion

States are attempting a variety of projects to provide an
environment more conducive to the growth of the high technology
industries guch as electronics, telecommunicaiionsg, medical
equipment, research and development, and aersspace. As
important as these efforts are, the pumber of jobs in high
technology industries is not as great as is often imagined and
state policymakers should not look to high technology companies
alone for short-term job growth, However, state efforts to
toster high technology development are important to economic
growth and small tirms play a key role in this growth, To the
extent that a state's primary goal is to increase employment,
it {8 important to pear in mind ‘‘here high tech job growth came
from. Not all high tech industries show job growth in recent
years, although even where a high tech industry has ghown
ovetrall job loss, employment in small rirms is often increasing
nevertheless. These employment patterns strongly suggest that
concern for high tech jobs ought to focus on small business
development. The reduction of tinancial, regulatoty, and
economic barriers to emall firm formation and growth are

critical to the success of state high technology industry

development efforts,




